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Abstract
Physical activity (PA) participation has been linked to broad health benefits including reduced
risk of chronic diseases (Centers for Disease Control [CDC], 2008). PA participation is
important for youth as it sets the precedent for continued engagement and improved long-term
health. Nonetheless, adolescents have some of the lowest rates of physical activity, and
subsequently obesity rates in youth have exponentially increased in the past few decades (CDC,
2013). Therefore, determining predictors of PA for adolescents is of vital importance. Many
studies focus on barriers to PA in youth, but few include both facilitating and inhibiting factors
of youth PA participation. The existing literature on general predictors of youth PA focuses on
various internal (e.g., depressive symptoms, anxiety, self-esteem, chronic pain, Body Mass
Index) and external (e.g., parental behaviors, risky behaviors) predictors. Some research
suggested that internal predictors are more consistent predictors of youth PA, when compared to
external predictors. The current study investigated internal and external predictors (as well as
both facilitators and inhibitors) of PA in youth in two separate samples. The Study 1 analysis
examined correlations between several variables (i.e. depressive symptoms, anxiety symptoms,
negative self-esteem, family cohesion, rule-breaking behavior, having aches and pains, time with
friends, and being overweight) and PA in youth in a small sample. The Study 2 analysis
involved a national database. Proposed analyses involved conducting hierarchical ordinal
logistic regressions using PA as an outcome variable to determine predictors associated with
increased likelihood of higher levels of PA. Results of Study 1 indicated that none of eight
variables in the correlations matrix were significantly correlated with mother-reported youth PA.
In the Study 2, five internal variables (i.e., depressive symptoms, anxiety, self-esteem, pain,
BMI) were significantly related to PA, whereas two of the three external variables were
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significantly related to PA (i.e., time with friends, mother-child relationship). In Study 2, four of
the five internal predictors were significant predictors of youth PA (i.e., depressive symptoms,
self-esteem, BMI, and pain), whereas time with friends was the only significant external
predictor of PA. Implications include determining important points of intervention to increase
PA in youth.
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Introduction: Physical Activity and Theoretical Evidence of the Benefits
Physical Activity (PA) is often defined as a muscular movement that increases energy
expenditure (Shephard, 1977). Level of physical activity has been associated with various health
benefits including reductions in risk of chronic diseases (e.g., Type II Diabetes), obesity rates,
and increased cardiovascular functioning (Centers for Disease Control, 2013). Increased PA has
also been strongly linked to decreased depressive symptoms and moderately linked to decreased
anxiety and risky behaviors in youth (Tracy & Erkut, 2007). Research suggests that engagement
in PA at an earlier age predicts future health and is important for preventing later health
problems (Rangul, Holmen, Baumen, Bratberg, Kurtze, & Midthjell, 2011). Thus, motivating
children and adolescents to engage in PA is vital to preventing future health problems. The aim
of this study was to examine predictors of PA, which included both individual and external
variables. Predictors that have been examined previously in the literature include the presence of
depressive symptoms and anxiety symptoms, self-efficacy/self-esteem, family cohesion, risky
behavior, pain, peer support, and obesity/BMI.
Recommendations for level of PA for adolescents vary across health systems. It has
recently been debated if a dose of ninety minutes per day versus just sixty minutes would lead to
increased long-term health benefits(Blair, LaMonte, & Nichaman, 2004). Nonetheless, most
professionals agree that youth should participate in sixty minutes per day of moderate to
vigorous physical activity (MVPA). Moderate to vigorous physical activity is often
conceptualized as engagement in an activity that significantly increases heart rate. Moderate PA
includes brisk walking, bicycling, tennis, recreational swimming, and dancing, and Vigorous PA
includes activities that cause rapid heart rate such as sport training and long distance running.
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Decades of research have consistently described the benefits of PA, particularly on
psychological constructs such as mood and behavior. In response, several hypotheses regarding
the benefits of PA have emerged: biological mechanisms, behavioral activation/socialreinforcement theories, and reduction in anxiety sensitivity. Each of these theories is discussed
separately below. The below section will only focus on the benefits of PA on mood and
behavior for brevity.
Biological Mechanisms
The movement of the muscles during PA catalyzes biological changes. Research has
suggested that certain biological changes that correspond with PA have significant effects on
mood and behavior. For example, the Hypothalamic Pituitary Adrenal (HPA) Axis’ functioning
changes, and subsequently decreases cortisol excretion after a period of daily strenuous exercise
and overall physical conditioning (Luger et al., 1987). There has been evidence suggesting that
alterations in serotonin levels, the metabolizing process of serotonin, and subsequently increased
levels of tryptophan in the raphe nucleus and hippocampus also occur during PA (Min et al.,
2003). Other chemical changes such as the production of endorphins during PA have been
consistently linked to improvements in mood (Morgan, 1985). Overall, these biological
mechanisms have been linked to a decreased behavioral stress response (e.g., feelings of distress
and anxiety), improved mood, and fewer depressive symptoms (Rethorst, Landers, Nagoshi, &
Ross, 2011).

PA is associated with changes in synaptic communication and increased

plasticity, which has been linked to broad improvements in cognitive functioning (Christie et al.,
2008).
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Behavioral Activation/Social-Reinforcement Theories
Many view the benefits of PA through the lens of behavioral principles; for example, a
link between PA and benefits in psychological functioning exists because it creates opportunities
to access positive reinforcement and positive learning experiences (e.g., that certain feared
situations are actually safe, the world is not hopeless). Behavioral Activation is a treatment for
psychological concerns (e.g., depression) that involves using PA as an agent to increase access to
positive reinforcement. Behavioral Activation (BA) is a psychosocial intervention developed to
specifically target withdrawn behavior in individuals with anxiety and depression by scheduling
frequent pleasurable activities such as walking or yoga (Masterson et al., 2014). BA has been
found to be an effective treatment in adults with depression (Bailey & Arco, 2010) and in
children with internalizing problems (e.g., anxiety, depression, withdrawn behavior; Mason,
Schmidt, Abraham, Walker, & Tercyak, 2009). Individuals who have participated in behavioral
activation/physical activity-based interventions have reported that PA in particular improved
their depressive symptoms by making them “feel good” and increasing their sense of
engagement in the present (Pickett, Kendrick, & Yardly, 2017). PA has also been consistently
shown to improve self-efficacy and body-weight perception, and lead to feelings to self-mastery
and perceived skill improvement (Eccles & Gootman, 2002; Monshouwer et al., 2013; Randall &
Bohnert, 2012). There has also been some evidence to suggest that PA offers a distraction from
negative thoughts or stressors and promotes socialization with others (e.g., through walking
clubs, organized sport participation) (Armstrong & Edwards, 2004). The more specific
association and predictive ability of some of these constructs (e.g., depression, self-efficacy) to
level of PA will be discussed in more detail in a later section.
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Anxiety Sensitivity
Additional research has begun to theorize about a reduction in anxiety sensitivity as a
possible reason for the benefits of PA on mood and behavior. Anxiety sensitivity is an aversion
to physical sensations that may be associated with an emotional state (i.e., anxiety, fear). Youth
with higher levels of anxiety sensitivity may avoid situations that create similar physical
sensations to anxiety (e.g., fast beating heart, elevated breathing rate, sweating, tightness in the
muscles). Therefore, these individuals may avoid PA due to the physical sensations created by
PA. Along these lines, those with elevated anxiety sensitivity often fail to meet PA goals even if
they are highly motivated (Moshier, Szuhany, Hearon, Smits, & Otto, 2016). However, anxiety
sensitivity treatment consists of exposing the individual to physical sensations via PA to learn
that these sensations do not lead to negative outcomes. Therefore, some researchers hypothesize
that if these individuals slowly begin participating in PA, mere exposure may simply decrease
their anxiety sensitivity, subsequently reducing their general anxiety (Smits, Berry, Tart, &
Powers, 2008).
Physical Activity and Adolescence
Despite strong evidence for the benefits of PA on physical and mental health, adolescents
(i.e., youth aged 12-18 years) often have some of the lowest levels of PA. Research has
consistently demonstrated a decrease in PA as children become older, and that adolescents in
early puberty perceive fewer barriers to PA than those in late puberty (Vermeesch et al., 2015).
Table 1 includes more information about the inverse relationship between youths’ grade in
school and PA. According to research compiled by the Centers for Disease Control (CDC), about
three out of four children aged 9-14 years reported participating in any kind of PA in their leisure
time. Approximately 35% of high school students met the recommended sixty minutes per day
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of PA, at least five days per week. In addition, a mere 25% of high school students reported
sixty minutes of moderate to vigorous PA one day in the past week (i.e., 75% of adolescents
surveyed did not participate in sixty minutes of PA any day in the past week; CDC, 2008).
Partially caused by a lack of PA, the rate of obesity is a major public health concern around the
world (Spruijt-Metz, 2011). In the United States in particular, the rate of adolescent obesity has
nearly tripled in three decades (Child Trends, 2010), making increasing PA a large focus of
health organizations.
Table 1. Rates of Adolescent Physical Activity in the United States (CDC, 2013)
9th Grade

10th grade

11th grade

12th grade

Percentage of Adolescents reporting no
MVPA in past 5 days

52%

49%

50%

56%

Did not play on a sports team

43%

41%

48%

51%

Did not attend a Physical Education (PE)
class in the past week
Did not participate in strength training
3/7 days in past week

35%

49%

60%

64%

45%

46%

50%

52%

Data Type

Predictors of Physical Activity in Youth
Since youth frequently fail to meet PA recommendations and PA generally decreases
with age, the aim of the next section will be to review the literature on predictors of PA in youth.
First, the existing literature regarding more internal predictors of PA (i.e., factors within the
child, such as depressive symptoms, anxiety symptoms, pain) will be reviewed. Then, the
existing literature regarding external predictors (i.e., parental behaviors, time with peers) of PA
in adolescents will be discussed.
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Internal Predictors of Level of Physical Activity in Youth
Adolescent Depressive Symptoms and Physical Activity. Common symptoms of
depression in youth include feelings of sadness throughout the day, loss of pleasure or interest in
activities, and irritability. Depression has a relatively high prevalence (i.e., 2-10% in children,
12% across the lifetime)(Kessler et al., 2012) and a high monetary cost to individuals, families,
and societies (Kessler et al. 2003). A recent ten-year longitudinal study estimated 20% of
adolescents will experience a depressive disorder by the time they are 18-years-old (Avenevoli &
Merikangas, 2006). Many studies have examined the inverse relationship between PA and mood,
particularly depression, in adults. Fewer studies have focused on the impact of mood on the
level of PA in youth. However, the studies that have examined these constructs in youth have
yielded some promising findings.
Overall, data suggest that bidirectional relationships exist between PA and depressive
symptoms in youth; high levels of depressive symptoms are associated with decreased PA over
time and lower PA is associated with more depressive symptoms over time (Gunnell et al., 2016;
Knepp et al., 2015). It is important to note that psychomotor retardation is a symptom of
depression, which may interfere with, in particular, vigorous PA. These relationships often exist
even after controlling for gender, ethnicity, age, school location, BMI, and parental education
(Gunnell et al., 2016).

However, some argue that the strength of the negative relationship

between PA and depression may not generalize to all groups, such as low-income, minority
females (Vermeesch et al., 2015).
The first meta-analysis that focused on the association between PA and depressive
symptoms in youth included all research designs and reported an effect size of -0.53 (North et
al., 1990). Since North and colleagues’ review, several other meta-analyses of PA interventions
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for youth depression/depressive symptoms have reported a moderate-to-small effect size (Brown
et al., 2013; Craft & Landers, 1998; Johnson & Taliaferro, 2011). The reviews have also found
that both PA and exercise in the context of sport participation are associated with fewer
depressive symptoms (Biddle & Asare, 2011). In addition, Knepp and colleagues (2015)
examined the Beck Depression Inventory (BDI) scores of adolescents and young adults and
found that higher BDI scores were related to significantly less reported strenuous and moderate
exercise, suggesting that depressive symptoms can be a significant hindrance to MVPA.
However, this particular study noted evidence that additional factors (e.g., BMI, gender) may
partially contribute to a reduction in depression or a low level of initial PA.
Adolescent Anxiety Symptoms and Physical Activity. Individuals with elevated levels of
anxiety usually experience significant fear, an immediate physical response (e.g., increased heart
rate), dysfunctional cognitions, and avoidance (Ollendick & King, 1994). Anxiety disorders are
one of the most common psychopathologies in youth and the lifetime prevalence of any anxiety
disorder is estimated to be around 30% (Kessler et al., 2012). Youth anxiety has been linked to
levels of PA in youth in some studies. While the evidence for anxiety’s relation to PA is less
strong than that of depression, an inverse relationship does appear to exist. Several metaanalyses have reported small-to-moderate effect sizes for the impact of physical activity
interventions on anxiety in youth (ES = −0.47; Larun et al., 2006; Petruzzello et al., 1991; Wipfli
et al., 2008). Several longitudinal studies have found that youth with anxiety tend to be less
physically active later on, and children who participate in PA at baseline tend to have decreased
anxiety at a later date (Dimech & Seiler, 2011; Gunnell et al., 2016; McMahon et al., 2016).
McMahon and colleagues (2016) also examined the effect of frequency of PA on anxiety; they
reported that boys in the Most Active group had significantly fewer symptoms of anxiety than
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the Somewhat Active group, suggesting that dose of PA does impact level of anxiety. Parfitt,
Pavey, and Rowlands (2009) examined the effects of vigorous versus moderate and light PA on
anxiety and found that time accumulated in very light activity had positive correlations with
anxiety while time accumulated in vigorous activity had negative correlations with anxiety,
across gender.
Self-Efficacy and Physical Activity. Self-efficacy is often defined a personal belief about
one’s ability to experience success or complete a specific task (Benight & Bandura, 2004). Selfefficacy relates to many different fields and has been especially relevant to health behaviors
(e.g., diabetes care, geriatric populations, smoking cessation, physical activity; Nock et al., 2016;
Voskuil & Robbins, 2015). The concept of self-efficacy is included in treatments for depression,
anxiety, risky behaviors, and physical activity interventions because the empirical evidence
suggests it mediates treatment response across these domains (Voskuil & Robbins, 2015). One
study reported that self-efficacy accounted for about 30% of the variance in childhood PA
(Zhang, Solomon, Gao, & Kosma, 2012) and that self-efficacy has a negative relationship with
PA in general. Vermeesch and colleagues (2015) interviewed adolescent females and found that
one of the top reasons for physical inactivity was a perceived lack of skills.

Several more

studies have examined physical activity self-efficacy more specifically and determined that it
also is a significant mediator of the relationship between PA and depressive symptoms (Pickett,
Yardley, & Kendrick, 2012). Rhodes and Nigg (2011) integrated PA, self-efficacy, and
environmental factors (e.g., demographic and social variables) into Bandura’s (1998) socialcognitive model of health promotion. They present evidence that self-efficacy is both a facilitator
and a consequence of PA and suggest utilizing this framework to test new models of health
promotion. For example, self-efficacy is important to discuss as a theoretical benefit of PA but it
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is also closely related to self-esteem, and some studies have even demonstrated that
improvements in self-esteem facilitate changes in self-efficacy, leading to increases in PA.
Self-Esteem and Physical Activity. Self-esteem is a similar construct compared to selfefficacy as it reflects the degree that an individual values himself or herself or the certain attitude
a person carries towards himself or herself (Mruk, 2006). Assessments of self-esteem can
include self-statements such as the following: “I have some good qualities,” “I am a failure,” or
“I can be as good as others.” Significant positive correlations have been consistently found
between PA and self-esteem in youth and PA interventions have been shown lead to
improvements in self-esteem (e.g., moderate to small effect sizes; Dodge & Lambert, 2009).
Parfitt and Eston (2005) examined effects of leisure-time physical activity on aspects of
psychological well-being in childhood. They separated level of PA into three groups based on
steps per day (recorded by pedometers) and determined that self-esteem increased from the lowactive group to the high-active group. PA in the context of sports participation has also been
linked to more positive beliefs about the self both concurrently and at a one-year follow-up,
which in turn was associated with increased MVPA six years later (Dodge & Lambert, 2009).
McPhie and Rawana (2012) also found that self-esteem mediated the relationship between
depressive symptoms and PA, especially for individuals in late adolescence.
Pain and Physical Activity. Pain is a subjective physiological and psychological
experience that can be amplified by stress, depression, anxiety, or muscular dystrophy due to
prolonged physical inactivity (Bair, Robinson, Katon, & Kroenke, 2003; Sherry, 2000).
Literature on the relationship between pain and level of PA in youth is more limited than the
relationships between depression, anxiety, and self-efficacy/self-esteem and PA. Studies mostly
focus on the benefits of PA for pain in specific medical populations (e.g., fibromyalgia) and

9

fewer studies attempt to examine broader connections between pain and its chronicity,
depression, anxiety, withdrawn behavior, and PA in clinical rather than pediatric or medical
populations. More studies are needed on the relationship between PA and pain as “concerns
about pain during PA” is listed as a significant barrier to PA in some studies of adolescents
(Rangul et al., 2011; Vermeesch et al., 2015). Rabbitts, Holley, Karlson, and Palermo (2014)
examined bidirectional relationships between chronic pain, sleep, mood, and PA in 12 to 18years-old with chronic pain, and compared them to healthy controls. After collecting PA data
via accelerometry across several days and controlling for demographic variables, mood,
medication use, and sleep, results indicated the some interesting findings. High pain intensity
was associated with lower physical activity levels on the next day and higher
mean physical activity levels predicted lower pain intensity ratings at the end of the day. PA was
also related to subsequent pain intensity. Other studies have also found an inverse relationship
between chronic pain and frequency of PA, but additionally that chronic pain is linked to
increased depressive symptoms (Long, Palermo, & Manees, 2008), however those with higher
PA report less severe pain and functional disability (Kashikar-Zuck et al., 2010).
Obese and Overweight Youth and Physical Activity. Obesity is one of the most important
biomarkers of health in youth. As previously discussed, obesity rates have exponentially
increased over the past several decades (CDC, 2013). The technical definition of obesity is a
body mass index (BMI) greater than the 95th percentile for age and gender using the growth chart
set in 2000 by the CDC. According to data collected nationwide in 2015, approximately 14% of
youth between 9th and 12th grades are obese. Youth who are overweight are defined as having a
BMI greater than the 85th percentile; approximately 16% of high school students are overweight
(CDC, 2015). Few studies have included BMI as a predictor of PA in youth; however, being
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overweight has been found to be a significant predictor of lower levels of PA and often reported
as a barrier to PA (Rangul et al., 2011). Kim (2013) reported that BMI alone accounted for 23%
of the variance in PA. Common reported internal barriers for overweight and obese youth
include lack of competence, low self-esteem, and dissatisfaction with their physical selves; youth
report that these limit their internal motivation to engage in PA (Ekkekakis, & Lind, 2006).
Intervening on these internal factors related to BMI is important to increase level of PA in this
population, which is also why BMI was conceptualized as an internal factor related to PA for the
purposes of this study.
External Predictors of Level of PA in Youth
Parenting Behaviors and Physical Activity in Youth. The behaviors of parents play an
integral role in child outcomes throughout their life. Specifically, parental modeling of
appropriate behaviors and coping skills, parental support and involvement, and healthy patterns
of communication have been shown to lead to improved psychological well-being (Aquilino &
Supple, 2001). The Family Ecological Model (FEM) theorizes that the family context promotes
specific parenting behaviors, and subsequently directly facilitates health behaviors in youth,
including PA (Jurkowski, & Lawson, 2013). Stress and cognitions regarding parenting,
education level, and identified parental supports affect parenting behaviors related to PA. For
example, some parents may have limited education about the importance of PA and have specific
cognitions about health behaviors (e.g., “Why does PA matter?”, Why do I need to be involved
in my child’s heath behaviors; they will not listen to me anyway,”). Thus, parents do not
prioritize modeling appropriate levels of PA, which has been shown to promote child PA
(Davison, Jurkowski, & Lawson, 2013; Yao & Rhodes, 2015). Parental depressive symptoms,
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limited resources, and stress have also been reported to interfere with PA (Lampard, Jurkowiski,
Lawson, & Davison, 2013).
On the other hand, parental support has been significantly associated with child PA, at a
medium effect size. Specific parental support behaviors include praising, watching participation,
participating in PA with the child, and providing transportation and equipment (Rhodes et al.,
2015; Yao & Rhodes, 2015). Research on gender-specific modeling of PA for youth have found
that mothers with lower levels of PA often have sons and daughters with significantly lower
levels of PA. Less consistent evidence exists regarding paternal modeling of PA, as some
studies have suggested that paternal modeling is important for males only and others stress the
importance of father-daughter co-activity (Rangul et al., 2011; Yao & Rhodes, 2015).
Components of family functioning have been investigated as part of research on PA in
youth and have yielded additional findings and considerations for how to increase PA
engagement in youth. Behaviors such as healthy communication, structure and rules at home,
and family problems solving skills have been associated with lower BMIs and less reported
sedentary activity in adolescence (Berge, Wall, Larson, Loth, & Neumark-Sztainer, 2013). In
the same analysis, these positive parenting behaviors were also associated with higher fruit and
vegetable intake and lower fast-food intake, demonstrating how valuable parenting behaviors can
be in promoting health in youth. Nock and colleagues (2016) also examined aspects of the
family environment and their impact on PA in youth using the Family Environment Scale (FES;
Moos, & Moos, 1994). In their analysis, higher family cohesion and expressivity was related to
higher physical fitness. However, parental involvement and/or modeling of PA can be
challenging. In a recent study, parents reported barriers to supporting their children’s PA in an
attempt to develop family-based PA interventions for youth. The most common reported barriers
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to parental support of a child’s PA included valuing the child’s school performance, lack of
facilities, and safety concerns. Additionally, it is important to consider that parents with higher
perceived barriers to supporting child’s PA have been found to display less support for child’s
PA, possibly further maintaining the child’s physical inactivity (Davison, 2009).
Peer Social Support and Physical Activity. Particularly during childhood and
preadolescence, parental involvement and modeling of PA is critical in establishing PA as a habit
early on (Edwardson, Gorely, Pearson, Atkin, 2013). However, as the child matures, the
influence of peers becomes more salient (Yao & Rhodes, 2015). Studies on adolescent
friendships have demonstrated that adolescents become friends with those with similar
characteristics and interests (de la Haye et al., 2011). Research has also indicated that
friendships were more likely among adolescents who engaged in greater physical activity and
adolescents selected friends who were similar in BMI and physical activity to themselves
(Garcia, Sirard, Deautsch, & Welman, 2016; Lopes, Gabbard, Rodrigues, 2013). These effects
hold even after controlling for some additional friend selection factors (e.g., proximity through
courses and activities; Simpkins, Schaefer, Price, & Vest, 2013). Choosing friends in similar
health may have positive and negative consequences for adolescents. For example, supportive
friendships in youth exhibiting healthy BMI and level of PA may reinforce more healthy
behaviors, yet may also reinforce stigmas about poor health and isolate those individuals with
high BMI and low PA.
Peer support has been found to account for an additional 7.6% of the variance in PA in
youth (Zhang, Solomon, Gao, & Kosma, 2012). Specific behaviors displayed in supportive
adolescent friendships have been significantly associated with increased MVPA include verbal
encouragement to engage in MVPA, modeling of MVPA, co-activity, and individuals preferring
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to be active with friends rather than alone (Edwardson et al., 2013; Garcia et al., 2016; Graham,
Bauer, Friend, Barr-Anderson, & Nuemark-Sztainer, 2014; Morrissey, Janz, Letuchy, Francis, &
Levy, 2015). Moderators of the relationship between adolescent friendships and PA also exist;
older adolescent friends (i.e., compared to an individual’s own age) and male friends have been
associated with higher levels of activity (Lopes, Gabbard, & Rodrigues, 2013). Adolescent
females also report preferring to engage in PA with one close friend, while males report
preferring PA with a group (Garcia et al., 2016).
A recent five year longitudinal study examined relationships between parental and peer
influence on PA across gender and developmental level in early-mid adolescence. The study
again confirmed that the importance of parental support tends to decrease with age. Males
reported higher perceived support from peers and more PA. An additional variable, time with
friends, was found to be a significant predictor of PA; males and females spending more time
with friends were three times as likely to be physically active (Kirby, Levin, & Inchley, 2011).
On the contrary, one study suggested that support from friends is only associated with increased
PA in younger adolescents, and youth aged 17 years or older (i.e., the age group with the level of
lowest PA of all youth) are not impacted by friend support (Morrissey et al., 2015).
Youth Risky Behaviors and Physical Activity. Risky behaviors during adolescence include
risky sexual behavior, aggressive behavior, alcohol consumption, and substance use. Risky
behaviors are fairly common in adolescence. Thirty percent of high school students reporting
having had sexual intercourse in the past three months, and 14% of this group reported using no
protection. Ten percent of youth report currently using cigarettes, 60% report drinking alcohol
regularly, and 20% stated that they had recently been in a physical fight (Youth Risk Behavior
Survey [YRBS], 2015). Higher MVPA is significantly related to low risky behaviors (e.g., more
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consistent seat belt use, not smoking cigarettes, not binge drinking, not engaging in
physical fights, and fewer sexual partners; Dinger, Brittain, & Hutchinson, 2014). This
relationship may exist for various reasons: adolescents with higher levels of risky behaviors do
not prioritize health-related behaviors, have not been provided with information about
consequences of healthy versus risky behaviors, or have various socioeconomic or time
constraints to engagement in health-promoting behaviors. One study found that particularly
risky behaviors (e.g., smoking and drinking) in females are associated with persistently low PA
over time (Rangul et al., 2011). Additional research has hypothesized that active adolescent
females may be more aware of their bodies and the importance of health behaviors, decreasing
the likelihood of risky behaviors. However, these findings were moderated by race/ethnicity and
neighborhood, as prioritization of certain health behaviors differs across cultures and context
(Tracy & Erkut, 2007).
Youth Screen Time and Physical Activity. Screen-time is thought to be one of the most
dangerous sedentary behaviors for youth. Elevated levels of screen-time have emerged as one of
the largest health concerns for youth since recent technological advances have provided
unlimited television (TV) channels, cell phones, computers, and portable tablets.
Recommendations for daily screen-time (ST) for youth are vague but one study reported that
adolescents should limit screen-time to less than two hours daily (Welk, Laurson, Eisenmann, &
Cureton, 2011). Computer and TV use for more than two hours per day have been associated
with problematic health outcomes in youth (i.e., elevated blood pressure, elevated levels of
cholesterol, being overweight or obese). Recent data suggests that 98% of youth aged 12 to 15
years watched TV daily and 91% used the computer daily, over the past thirty days (Tremblay,
LeBlance, Saunders, Larouche, & Colley, 2011).
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Youth total screen time is significantly inversely related to concurrent PA and level of PA
6 months later (Graham et al., 2014). Youth with higher daily ST have increased odds of being
overweight or obese, even after controlling for PA, and individuals with high ST and low PA
have an even higher chance of being overweight/obese. In addition, for physically active youth,
high ST continued to predict a high likelihood of being overweight/obese. These results
suggested that ST is an important factor to consider when examining relationships between PA
and weight and that sedentary behavior and PA are not mutually exclusive (i.e., high PA does not
mean low ST and vice versa; Bai et al, 2016).
Other studies cite difficulties discriminating between the effects of PA and ST on health
behaviors as well. Some studies have chosen to control for either PA or ST for simplicity;
however, Liu and colleagues (2010) separated participants into several groups based on level of
PA and sedentary behavior guided by a Latent Class Analysis (LCA). The four groups consisted
of low PA/low sedentary behavior, moderate PA/high sedentary, moderate PA/low sedentary,
and high PA/low sedentary behavior. By grouping these adolescents by their current PA and
sedentary behavior, the study found some interesting findings regarding participants’ PA in
adulthood. For example, the moderate PA/high sedentary group’s sedentary behavior persisted
into adulthood and they were actually less likely to meet PA recommendations in the future than
the moderate PA/low sedentary behavior group. Based on the existing literature, it is imperative
that future studies control for these confounding variables (e.g., ST, sedentary behaviors) or
consider measuring PA and ST groups together using alternative methods. Some studies have
begun to control for ST when examining PA (e.g., Gunnell et al., 2016), and the evidence
presented above suggests that these methodological efforts to isolate PA should continue.
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Measurement of Physical Activity in Youth
The purpose of the next section is to review the most common methods of measuring PA
in youth. This section with discuss brief self-report measures (i.e., typically used in large survey
research), self-report measures with conversions based on intensity of PA, objective measures of
PA, and measurement of youth PA utilizing a multi-method, multi-informant approach.
Self-Report Measures of Frequency of Physical Activity. Several measures of PA in
youth have been developed for national use and focus on measuring the frequency of PA. The
CDC’s Youth Risky Behavior Survey (YRBS) asks individuals (i.e., typically those from 9th-12th
grades) to report the frequency of aerobic exercise during the past week. Participants are
prompted by the following instructions: “On how many of the past seven days did you exercise
or participate in sports activities for at least 20 minutes, such as basketball, jogging, fast dancing,
swimming laps, tennis, fast cycling, or similar aerobic activities, so that it made you sweat and
breathe hard?” (Kann et al., 2014). Another similar national survey measure of PA in youth is
the National Health Interview Survey (NHIS). Information about the quantity and types of PA is
collected through this survey. Participants report the number of times in the past two weeks they
engaged in twenty-five activities, ranging from mild intensity (e.g., housework, bowling),
moderate intensity (e.g., yoga, weight lifting, volleyball), and high intensity (e.g., running,
tennis). Duration was determined by asking youth to report the number of minutes they engaged
in the activity each time (Botman & Moriarity, 2000). The test-retest reliability of this measure is
reportedly acceptable (r = 0.77; Sarkin, Nichols, Sallis, Calfas, 2000).
Other measures of PA involve utilizing recall methods to measure frequency of PA and
the intensity of each engagement in PA. For example, the 3-Day Physical Activity Recall
(3DPAR), and other iterations of this measure (e.g., 24-Hour Physical Activity Recall, 7-Day
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Physical Activity Recall), asks youth to report PA across blocks of time per day, for a set number
of days. Individuals then choose an activity from the fifty-nine listed and record the activity in
the appropriate time block (e.g., from 9:00am-9:45am). Finally, the individual reports the
intensity of each activity recording (i.e., light, moderate, hard, and very hard) based on the
descriptions: light being defined as slow breathing, moderate being defined as normal
breathing/some movement, hard being defined as increased breathing and moderate movement,
and very hard being defined as hard breathing and quick movement. Interestingly, a recent study
examined if the 3DPAR’s validity differed depending if the participant was considered normal
weight versus overweight or obese. Reported PA from the 3DPAR was then compared to
accelerometry data to assess validity. For self-reported moderately intense PA, there were no
significant differences between validity coefficients based on weight. However, for self-reported
vigorous PA, validity coefficients for overweight/obese were much stronger, compared to those
of normal weight (Dollman, Stanley, & Wilson, 2015).
Self-Report Measures of Physical Activity Converted Energy Expenditure. A Metabolic
Equivalent (MET) is the proportion of the energy expenditure’s or activity’s metabolic rate
relative to the baseline or resting metabolic rate. One MET is the rate of energy expenditure at
complete rest. Mild PA is conceptualized as expending approximately 3 METs, moderate PA is
equivalent to approximately 5 METs, and vigorous PA is equivalent to 9 METs. Some selfreport measures of PA have begun to incorporate this conversion method into scoring (Gunnell et
al., 2016). For example, the Godin Leisure-Time Exercise Questionnaire calculates the total
weekly PA score by multiplying number of days per week of strenuous PA by 9, multiplying
number of days per week of moderate PA by 5, and multiplying number of days per week of
mild PA by 3, and computing the sum of these three products. Data from other self-report
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measures such as the above-mentioned 3DPAR has also been converted into METs in the
literature (Dollman, Stanley, & Wilson, 2015).
Accelerometer-based Physical Activity Measurement. Accelerometry is becoming
increasingly popular in the objective measurement of PA in youth. Accelerometry measures
movement in small blocks of time (i.e., several seconds). Then, the intensity of this movement is
converted into counts based on a predetermined formula and those counts are categorized into
groups as illustrated in Table 2 (Evenson, Wen, Hales, & Herring, 2016). Participants in
research studies typically wear accelerometers on their hip for seven consecutive days during
waking hours, with the exception of activities in water.
Multi-Method, Multi-informant Measurement of Physical Activity. Some research
suggests that, to accurately assess all facets of PA, a multi-method, multi-informant approach
should be employed. One study examined whether peer, parent, and self-reports reflected a
latent measure of youth PA via a high-order confirmatory factor analysis. Pedometer data over
the course of seven days was included in the model and subsequently compared to reports from
the informants. Pedometers record the number of steps taken based on a set stride length. While
pedometers are less technologically advanced than accelerometers, one study found no
significant differences between measuring most activities using a pedometer versus an
accelerometer (Le Masurier & Tudor-Locke, 2003). Results from the factor analysis indicated
that a moderate correlation was observed between the informant-reported youth PA factor and
the pedometer measure, supporting its validity.
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Table 2. Accelerometer-based PA groups based on intensity
Intensity of PA
Sedentary behavior determined to range from:
Light:
Moderate:
Vigorous:
MVPA:

Number of Counts Recorded per Block
0–25 counts per 15 seconds to (< 100
counts/minute
26–573 counts/15-seconds to 100–2295
counts/ minute
574–1002 counts/15-seconds to 2296
4011counts/minute
> = 1003 counts/15-seconds to > =4012
counts/minute
> = 574 counts/15-seconds to > =2296 counts/
minute

Evidence also suggested that youth often failed to report light activities (e.g., yoga, housework),
possibly because they are more easily forgotten. However, the light activities were recorded by
the pedometer, suggesting that combining multiple reports of PA may improve measurement
(Chaumeton, Duncan, Duncan, & Strycker, 2011).
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Purpose
Purpose of the Studies and Hypotheses
The level of PA in adolescence is an important health outcome as PA has been linked to
reductions in the risk for numerous chronic diseases. Additionally, PA intervention studies have
found that adolescents, especially obese adolescents, have some of the largest increases in PA
and largest decreases in depressive symptoms subsequent to increasing PA (Brown et al., 2013).
Nonetheless, most adolescents do not regularly meet CDC recommendations for PA.
A large proportion of the studies on health outcomes in youth has focused on predictors
of PA, however fewer have focused on examining the strength of internal versus external
predictors of PA in youth to prioritize points of intervention. Clinicians need evidence from
research that determines whether incorporating more externally-focused intervention components
(e.g., family-based, peer-based) is beneficial when designing PA interventions over-and-above
typical, and more efficacious, internally-based PA interventions (e.g., individual therapy for selfesteem, depression, anxiety, body dissatisfaction). Many studies have examined the relationship
between mental health concerns and PA (e.g., depression, anxiety) and found moderate effect
sizes (Brown et al., 2013). However, literature is more scant in examining if external predictors
of PA account for additional portions of the variance or have additional significant predictive
ability, after the relationship between internal factors, such as depression and anxiety, have been
accounted for (Rees, 2010; Zhang, Solomon, Goa, Kosma, 2012). Studies that have examined
the importance of external predictors of PA beyond internal predictors have examined mostly
external, community-based predictors (e.g., crime, facilities in the neighborhood), which are not
typically significant predictors of PA beyond internal factors. In addition, the studies that do
examine internal versus external predictors often focus on barriers to PA based on the
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endorsement of different items (i.e., an aversion to sweating, lacking motivation, lacking time,
finding PA boring, not being picked to participate; Borodulin et al., 2016; Patnode et al., 2010;
Vermeesch et al., 2015). Thus, few studies examine possible internal and external inhibitors and
facilitators of PA (Gunnell et al., 2016).
This study examined relations between different variables and PA in a small clinical
sample (i.e., Study 1) and relations between variables and PA in a large national database (i.e.,
Study 2), in order to compare associations across two samples, which has not been done
frequently in the literature. This study further examined internal and external predictors of PA
while controlling for screen time (ST) in an attempt to better isolate the outcome measure PA
(i.e., with Study 2 sample). Currently the PA literature does not include ST as an additional
factor related to PA, or studies examine both ST and PA as outcome variables (Boone, Larsen,
Adiar, & Popkin, 2007). It is important to control for ST because research has found that youth
with the same level of PA, and differing levels of ST, are different in their levels of obesity,
depression, and anxiety. As these other factors are included as predictors in this study, ST
should be controlled for to better isolate the effects of ST from the variance in PA.
This project focused on a group of internal predictors of PA in youth (i.e., depressive
symptoms, anxiety symptoms, self-esteem, pain, body mass index/weight status) as well as a
group of external predictors (i.e., mother-child relationship, risky behaviors, time with friends).
Based on the existing literature, more consistent findings exist (Gunnell et al., 2016) for internal
predictors of PA in youth, particularly for the inverse relationship between PA and depressive
symptoms (Brown et al., 2013). The three aims of this study were to (1) utilize a small clinical
sample of youth to confirm the direction of associations between specific factors and PA that
currently exist in the literature (i.e., Study 1), (2) use this smaller clinical sample containing
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more psychometrically-sound variables to further compare to a second analysis examining
associations with and predictors of PA in a non-clinical sample (i.e., Study 2), (3) investigate
whether more internal factors (i.e., depressive symptoms, anxiety symptoms, self-esteem, pain,
BMI/weight status) or external factors (i.e., quality of mother-child relationship, time with
friends, risky behaviors) tend to be more associated with (e.g., larger correlation magnitude) or
predictive of (i.e., larger odds ratios, improved model fit with inclusion of external predictors)
level PA (i.e., across Study 1 and 2). Based on the project aims, six hypotheses were generated,
including three for Study 1, which uses a smaller sample to examine associations between
different internal and external variables and PA, and three for Study 2, which was an extension
of Study 1 that examines associations with PA and predictors of PA, using a large national
database.
Hypotheses for Study 1
Hypothesis 1: It is hypothesized that higher levels of mother-reported youth depressive
symptoms (i.e., T-score for the withdrawn/depressed subscale on the Child Behavior Checklist;
CBCL), anxiety symptoms (i.e., T-score for anxious/depressed subscale on the CBCL),
delinquent/risky behaviors (i.e., T-score for the CBCL rule-breaking behavior subscale), having
more aches and pains (i.e., item 56a on the CBCL ranging from 0 = Not at all to 2 = Very Much
True), being overweight (i.e., according to item 55 on the Child Behavior Checklist, again
ranging from 0-2), and more self-reported negative self-esteem (i.e., using the T-score for the
Negative Self-Esteem subscale from the Children’s Depression Inventory-2nd Edition; CDI-2),
will be correlated with lower levels of mother-reported PA, according to the Godin Leisure-Time
Exercise Questionnaire (Biddle & Asare, 2011; Gunnell et al., 2016; Kim, 2013; Lampard,
Jurkowiski, Lawson, & Davison, 2013; Rabbitts, Holley, Karlson, & Palermo, 2014; Rangul et
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al., 2011). Mother-informed data were utilized for this analysis, with the exception of the
negative self-esteem measure, because limited data exist for youth-reported symptoms and level
of PA at this time and also to maintain reporter-consistency. Additionally, this database does not
include a mother-reported subscale of self-esteem and self-esteem is an especially internally
experienced construct, thus is ideally measured via self-report.
Hypothesis 2: It is hypothesized that mother-reported time with friends (i.e., item 2 on the
CBCL; response options including, “less than one time per week,” “one or two times per week,”
or “three or more times per week”), and family cohesion (i.e., standard score from the family
cohesion subscale of the Family Environment Scale) will be positively associated with level of
PA (Kirby, Levin, & Inchley, 2011; Rhodes et al., 2015; Zhang, Solomon, Gao, & Kosma,
2012). Again, mother-informed data were be used to maintain reporter consistency.
Hypothesis 3: It is hypothesized that correlations between internal factors and PA in youth (i.e.,
depressive symptoms, anxiety symptoms, negative self-esteem, aches and pains, being
overweight) will be more strongly related (e.g., have a larger magnitude) to level of PA than
external factors (i.e., time with friends, family cohesion, rule-breaking behaviors; Gunnell et al.,
2016).
Hypotheses for Study 2
Hypothesis 4: It is hypothesized that higher levels of self-reported depressive symptoms, anxiety
symptoms, pain, risky behaviors, and a higher BMI will be negatively correlated with selfreported frequency of PA, and will have a lower likelihood of reporting higher levels of PA (e.g.,
or meeting recommendations for PA in youth/high PA group), in the large, nationally
representative sample (Biddle & Asare, 2011; Gunnell et al., 2016; Kim, 2013; Lampard,
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Jurkowiski, Lawson, & Davison, 2013; Rabbitts, Holley, Karlson, & Palermo, 2014; Rangul et
al., 2011).
Hypothesis 5: It is hypothesized that a self-reported strong mother-child relationship, more time
with friends, and higher self-esteem will be positively correlated with self-reported frequency of
PA, and these variables will have a higher likelihood of reporting higher levels of PA (e.g., or
meeting PA recommendations/high PA group)(Davison et al., 2013; Kirby et al., 2011; Rangul et
al., 2011; Rhodes et al., 2015; Yao & Rhodes, 2015; Zhang et al., 2012).
Hypotheses 6: It is hypothesized that internal variables (i.e., depressive symptoms, anxiety
symptoms, self-esteem, pain, BMI) will be more predictive of the PA (e.g., larger odds ratios),
compared to external variables (i.e., mother-child relationship, time with friends, risky
behaviors). This hypothesis is based on the more consistent literature suggesting a strong
relationship between internal factors to PA and MVPA and previous research that has directly
compared internal and external factors and found a stronger relationship between internal factors
and PA (Gunnell et al., 2016; Zhang, et al., 2012).
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Study 1 Method
Participants for Study 1
Study 1 utilized data from an existing database collected through a university training
clinic for clinical psychology doctoral students. The complete dataset, as of September 2017,
consisted of 405 cases. Participants in the current dataset are variable in age, race, and gender
(M = 9.48 years, SD = 3.37 years, range = 6-16 years, 79% Caucasian, 9% African American,
58% male). Participants were selected for the current analysis based on the following criteria:
completion of the mother-reported PA via the Godin Leisure-Time Exercise Questionnaire,
completion of the mother-reported anxious/depressed, withdrawn/depressed, and rule-breaking
behavior subscales on the Child Behavior Checklist (CBCL), completion of three individual
items by the mother on the CBCL regarding aches and pains (i.e., item 56a), being overweight
(i.e., item 55), and time with friends (i.e., item 2), completion of mother-reported family
cohesion subscale on the FES, and youth completion of self-reported Negative Self-Esteem
subscale from the Children’s Depression Inventory-2nd Edition (CDI-2). Again, this study
attempted to use only mother-reported data, with the exception of the self-reported Negative
Self-Esteem subscale from the CDI-2, to maintain reporter consistency.
The sample of participants from the database utilized in Study 1 was variable in
race/ethnicity, gender, and age. Seventy-five percent of participants self-identified as
White/Caucasian, while10% identified as African American, and 4% identified as another
race/ethnicity, for example Asian or Hispanic/Latino. Fifty-three percent were female and fortyseven percent were male. The mean age was 10.6 years (SD = 3.09), and the youth’s age ranged
from 7-16.
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Measures for Study 1
Achenbach System of Empirically Based Assessment (ASEBA)-Child Behavior Checklist
(CBCL; school age checklist, 6-18; Achenbach & Rescorla, 2001).
The CBCL is a 113-item parent-report broadband measure of symptoms of internalizing
and externalizing problems in youth aged 6-18 years. Each item uses a 3-point Likert scale to
estimate symptom severity (0 = Not True, 1 = Somewhat or Sometimes True, 2 = Very True or
Often True). The CBCL is composed of a Competence Scale, a Syndrome Scale, and a DSMoriented scale, each containing several subscales. The Competence scale is composed of three
subscales: Activities, Social, and School. The activities subscale includes the number of sports,
jobs, and hobbies the individual regularly participates in. The Social subscale accounts for the
number of organizations the individual participates in, as well as number of friends, time with
friends, and behavior with others compared to typical youth. The School subscale accounts for
special services received, school problems, and grade retention. The Syndrome scale includes a
total problems scale, two scales representing broad internalizing and externalizing problems, and
eight subscales (i.e., somatic complaints, social problems, withdrawn/depressed,
anxious/depressed, thought problems, attention problems, rule-breaking behavior, and aggressive
behavior). The six DSM-Oriented scales include attention deficit/hyperactivity problems,
oppositional defiant problems, conduct problems, anxiety problems, affective problems, and
somatic problems. For this analysis, T-scores for the withdrawn/depressed, anxious/depressed,
and rule-breaking behavior subscales and raw scores from several individual items (i.e.,
overweight, aches and pains, and time with friends) were included. The “overweight” and
“aches and pains” items follow the previous-mentioned 3-point Likert scale. For the “time with
friends” item, a 0 corresponds to spending less than one time per week with friends, a 1
corresponds to one or two times per week, and a 2 corresponds to three or more times per week.
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T-scores of 70 (i.e., above the 98% percentile are considered clinically significant). Scores in the
clinical range represent the frequency and intensity comparable to a diagnosis of a disorder.
Scores from 63-69 are considered the Borderline (i.e., subclinical) range.
The estimated internal consistency reliability for the CBCL in the existing literature has
been reported to be generally good for all scales. Coefficient alpha () ranged from .55-.90 for
Competence scales, .71-.97 for Syndrome scales, and .67-.94 for DSM-Oriented scales.
Reliability of test-retest was estimated to be very good (interclass correlation coefficient: .952 for
the behavioral items, .974 for the competence items) (Achenbach & Rescorla, 2001). For
symptom subscales, the one-week test-retest ranged from .61 to .98 (Achenbach & Edelbrock
1981). Correlations for internalizing and externalizing scales have good validity r = .71 to .92
when compared to other measures (Achenbach & Edelbrock 1981). For the overall dataset that
was used for this study, Cronbach’s alpha for the rule-breaking behavior subscale was .66.
Cronbach’s alpha for the anxious/depressed subscale was .85. Cronbach’s alpha for the
withdrawn/depressed subscale was .81.
Godin Leisure-Time Exercise Questionnaire (GODIN) (Godin & Shephard, 1985). The
Godin Leisure-Time Exercise Questionnaire (GODIN) is a measure of frequency of weekly
strenuous, moderate, and mild physical activity for more than 15 minutes at a time. Strenuous
PA includes activities in which the individual’s heart beats rapidly (e.g., running, sport training,
vigorous biking or swimming). Moderate PA includes non-exhaustive exercise such as brisk
walking, biking leisurely, dancing, and badminton. Mild PA is defined as activities requiring
minimal effort (e.g., fishing, bowling, yoga, and archery). Total weekly physical activity is
determined by multiplying number of days per week of strenuous PA by 9, multiplying number
of days per week of moderate PA by 5, and multiplying number of days per week of mild PA by
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3, and then computing the sum of these three products. The GODIN has good reliability and
validity with test–retest reliability coefficients as high as r = 0.94 (Godin & Shephard, 1985).
For this study, Cronbach’s alpha value was .66. Inter-item correlations currently range from .15.68, with a mean inter-item correlation of .43. Adequate inter-item correlations for measures
range from .15 to .5, depending on the narrowness of the construct to be measured (Clark &
Watson, 1995).
Children’s Depression Inventory-Second Edition (CDI-2). The Children’s Depression
Inventory-Second Edition (CDI-2) is a self-report measure for youth aged 7 to 17 years that
inquires about cognitive, behavioral, physical, and emotional symptoms of depression.
Individuals are asked to select a one statement of three that best describes how they have been
feeling over the past two weeks. The CDI-2 includes four subscales (e.g., negative
mood/physical symptoms, negative-self esteem, interpersonal problems, and ineffectiveness) and
two scales (e.g., emotional problems and functional problems). T-scores above 70 are
considered very elevated, T-scores that range from 65-69 are considered to be elevated, t-scores
that range from 60-64 are considered high average, and t-scores 59 and below are considered
more typical. The negative-self esteem subscale includes six items that examine the individual’s
feelings of being unloved and self-dislike. Examples of items that comprise the negative selfesteem subscale include the following: “Nothing will ever work out for me,” “I look ugly,”
“Nobody really loves me,” “All bad things are my fault,” and “I hate myself.” The CDI has
good internal consistency ranging from .73 to .91, in which .91 represented the internal
consistency for the total score. The test-retest reliability ranged from .79-.92. The CDI-2 also
demonstrates correlations with the Beck Depression Inventory for Youth (BDI-Y) (Kovacs,
2014). Cronbach’s alpha value was .65 for the Negative Self-Esteem subscale on the CDI-2.
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Family Environment Scale (FES). The FES is utilized to measure aspects of the family
environment, often reported by the parents. The entire questionnaire is comprised of three 90item forms: the Real form, the Ideal form, and the Expectations form. The Real form assesses
aspects of the current family environment, the Ideal form assesses how aspects of the family
environment would be “ideally,” and the Expectations form measures how the parent expects the
family environment to be in the future. The current study utilized the Real form to investigate the
mother-reported present family environment.
The Real form consists of 90 true or false items that measure aspects of the present
family environment. The form includes three scales and ten subscales. The Relationship scale
consists of the Cohesion subscale (i.e., the level of commitment, help, and support family
members provide to each other), the Expressiveness subscale (i.e., the level that family members
are encouraged to express their feelings directly), and the Conflict subscale (i.e., amount of anger
and conflict among family members). The Personal Growth scale consists of the Independence
subscale (i.e., assertiveness and self-sufficiency of family members), Achievement-Orientation
subscale (i.e., extent to which academics are focused on or placed into a competitive framework),
Intellectual-Cultural Orientation subscale (i.e., interest in political, intellectual, and cultural
activities), Active-Recreational Orientation subscale (i.e., the extent of participation in social and
recreational activities), and Moral-Religious Orientation subscale (i.e., the emphasis on ethics
and religion within the family). Finally, the Systems Maintenance scale includes the
Organization subscale (i.e., emphasis on structured and organized planning of family activities
and responsibilities) and Control (i.e., extent to which rules and procedures are used). The
internal consistency of the FES subscale reportedly ranges from .61 to .78. The test-retest
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reliability has been found to be adequate (Moos & Moos, 1994). The Cronbach’s alpha for this
study’s sample for the Cohesion subscale was .95.
Procedure for Study 1
Data have been continuously collected from comprehensive psychoeducational
assessments at the department training clinic. Permission to collect data has been obtained from
the Louisiana State University Institutional Review Board (IRB) and has been continuously
renewed and approved since 2006 (See Appendix A). For the current study, a subset of the data
were used. Data for this portion were gathered from questionnaires that were completed by
mothers, and from one measure completed by their children, while receiving testing services by
trained graduate student clinicians supervised by a licensed clinical psychologist. Measures were
completed in any of three, three-hour testing sessions. Demographic information was also
collected during the first testing session. All participants completed the informed consent and
child assent at the start of the first assessment session, prior to completing any questionnaires
(See Appendix B). After completing consent and assent, the mother and the child completed the
measures independently. The selected measures took about 25 minutes for the mother to
complete and 10 minutes for the child to complete. Children or mothers with considerable
reading difficulties were read questionnaires. All participants had the opportunity to ask
questions during the completion of the measures to ensure full understanding.
Power Analysis for Study 1
A power analysis was conducted using the G*Power statistical software to determine
sample size for Study 1 (Buchner, Erdfelder, Faul, & Lang, 2009). Study 1 plans to utilize
Spearman’s Rho rank correlations to determine the relationship between youth PA and various
other variables (i.e., scores from the withdrawn/depressed, anxious/depressed, rule-breaking
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behavior, negative self-esteem, and family cohesion subscales), and raw scores from the
overweight, aches and pains, and time with friends items on the CBCL. Based on the current
literature, the inverse relationship between depression and PA represents a moderate effect size
(Brown et al., 2013; Craft & Landers; Johnson & Taliaferro, 2011), the relationship between
anxiety and PA represents a small-to-moderate effect size (Larun et al., 2006; Petruzzello et al.,
1991; Wipfli et al., 2008), and the relationship between self-esteem and PA represents a smallto-moderate effect size. The relationship between family support and relationship variables and
youth PA also represents a moderate effect size (Rhodes et al., 2015). To detect a small effect
size, for a two-tailed Pearson bivariate correlation set with a standard level of power of 0.8, a
minimum of 346 cases for each variable is required. To detect a medium effect size for a twotailed Pearson bivariate correlation set with a standard level of power of 0.8, a minimum of 84
cases for each variable is required. To detect a large effect size, a minimum of 29 cases for each
variable is required. The Pearson bivariate correlation test was selected in G*Power because the
Pearson’s coefficient is computationally similar to the Spearman’s Rho coefficient and
calculation of power in G*Power for Spearman’s Rho was not available (Bonett & Wright,
2000). Thirty participants were collected over a span of a year and a half. This study did not
plan to attempt to collect data on 346 participants to achieve enough power to detect a small
effect size as this data were collected on a clinical sample, and it was not feasible to collect such
a high number of participants. Therefore, the sample size of 30 participants in this study
achieved only enough power to detect a large effect size.
Preliminary Analyses for Study 1
Prior to conducting the analyses, the data were examined and tested to determine its
completeness and suitability for the proposed analyses. The main assumption includes the use
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of interval, ordinal, or ratio data. It was determined that the data included in this analysis were
all interval, ratio, or ordinal, as they do not include dichotomous variables and that some data
were based on a 3-point Likert scale. Regarding missing data, only complete cases (i.e., cases
with data for all included variables) were considered for the correlation analysis. However,
evaluations to determine systematic differences between cases with missing data on certain
variables and cases without missing data were conducted. By visually inspecting the mean of
certain variables across participants included in the study versus other subjects in the database, it
was determined that no significant differences existed between participants in the study and
subjects not included because of missing data.
Statistical Analyses for Study 1
A Spearman’s Rho correlation coefficient matrix was utilized to examine the strength and
direction of the relationships between PA and various other variables (i.e., anxious/depressed,
withdrawn/depressed, and rule-breaking behavior subscales on the CBCL; items completed
regarding aches and pains, being overweight, and time with friends; family cohesion on the FES,
and negative self-esteem on the CDI-2).
Table 3. Study 1 Means and Standard Deviations

Variable
GODIN Sum of Frequency of PA
CBCL Depressive Symptoms T-score
CBCL Anxiety Symptoms T-score
CDI-2 Negative Self-Esteem T-score
CBCL Rule-Breaking Behavior T-score
FES Family Cohesion Standard Score

Mean(SD)
10.33(7.42)
57.37(6.57)
58.40(8.53)
50.47(11.17)
55.50(6.90)
55.83(11.28)
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Minimum - Maximum
0-33
50-70
50-79
43-89
50-73
25-65

Table 4. Study 1 Frequencies of Time with Friends, Overweight, and Aches and Pains Individual
Items
Item
Time with Friends

Response
0 = Less than 1/week
1 = 1 or 2 times
2 = 3 or more times

Frequency; N = 30
8
17
5

0 = Not True
1 = Somewhat True
2 = Very True

23
4
3

0 = Not True
1 = Somewhat True
2 = Very True

21
7
2

Overweight

Aches and Pains

A Spearman’s Rho correlation was used instead of a Pearson’s correlation because several of the
variables are ordinal (i.e., aches and pains, being overweight, and time with friends) and this type
of correlation can test the relationship between ordinal variables and other types of variables.
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Results Study 1
None of the eight internal and external variables in the correlation matrix were
significantly (p > .05) correlated with youth mother-reported PA. For the internal factors,
depressive symptoms and PA had a negative coefficient, as hypothesized, at a magnitude of rs = .205. The correlation coefficient between anxiety symptoms and PA was negative, as
hypothesized, at a magnitude of rs = -.104. Negative self-esteem and PA’s coefficient was
negative, as hypothesized, at a magnitude of rs = -.294. The aches and pains item and PA’s
relationship was negative, as hypothesized with PA, at a magnitude of rs = -.098. The correlation
coefficient between the overweight item and PA was negative, as hypothesized, with a
magnitude of rs = -.193. For external factors, the correlation coefficient between the time with
friends item and PA was positive, consistent with the initial hypothesis, at a magnitude of rs =
.211.
Table 5. Study 1 Spearman’s Rank Correlations Matrix
PA
PA
1
Anxiety
-.104
Depress
-.205
Neg Self-.294
Esteem
Pain
-.098
Overweight -.193
Time w/
.211
Friends
Family
.174
Cohes
Rule Break .108
*p < .05, **p < .01

Anxiety Depress
-.104
1
.416*
.459*

-.205
.416*
1
.191

Neg
SelfEsteem
-.294
.459*
.191
1

Pain

Over
weight

Time w/
Friends

Family
Cohes

Rule
Break

-.098
.453*
.283
.246

-.193
.247
.125
-.008

.211
.246
-.146
-.177

.174
-.124
-.445*
-.113

.108
.371*
.279
.100

.453*
.247
.246

.283
.125
-.146

.246
-.008
-.177

1
-.099
.022

-.099
1
-.034

.022
-.034
1

-.270
.213
.316

.191
-.416*
.026

-.124

-.445*

-.113

-.270

.213

.316

1

-.322

.371*

.279

.100

.191

-.416*

.026

-.322

1

Mother-reported family cohesion also had a positive coefficient with PA, consistent with
the hypothesis, at a magnitude of rs = .174. The variable with the highest magnitude of
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association was negative self-esteem (rs = -.294, p > .05), and the variable with the next highest
magnitude was time with friends (rs = .211, p > .05). Because none of the eight variables had a
statistically significant association with youth PA and the magnitudes of the associations were
fairly similar across all variables (with the exception of anxiety symptoms and aches and pains),
it is difficult to determine if internal or external factors are more important.
Of note, anxiety symptoms was significantly associated with negative self-esteem (rs = -.459, p
< .05), depressive symptoms (rs = .416, p < .01), and aches and pains (rs = .453, p < .05). The
direction, and to some extent the magnitude, of these associations with anxiety symptoms is
consistent with the existing literature (Quiles, Prouteau, & Verdoux, 2015; Wolk, Carper,
Kendall, Olino, Marcus, & Beidas, 2016). Of note, other significant associations evident from
the correlations matrix were between rule-breaking behaviors and anxiety symptoms (rs = .371,
p < .05), and between family cohesion and depressive symptoms (rs = -.445, p < .05).
Discussion of Study 1 Correlations Matrix
For Study 1, a Spearman’s rank correlations matrix was produced to determine the
magnitude and direction of certain internal and external variable’s relation to youth PA in a small
clinical sample. None of eight variables included in the correlations matrix were significantly
correlated with mother-reported youth PA. For internal factors, depressive symptoms, anxiety
symptoms, negative self-esteem, the aches and pains item, and the overweight item all had
negative coefficients with PA, as hypothesized.
For external factors, the time with friends item and family cohesion were both had
positive coefficients with PA, consistent with the initial hypothesis. One possible reason that
none of the variables were significantly associated with PA was that the Study 1 analysis was
likely underpowered. Data were only available on 30 participants, which was only enough
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power to detect a large effect size. Most of the variables included in the Study 1 analysis have
been shown to be associated with PA at a small-to-moderate effect size in the previous literature
(Brown et al., 2013; Craft & Landers, 1998; Johnson & Taliaferro, 2011; Larun et al., 2006;
Petruzzello et al., 1991; Rhodes et al., 2015; Wipfli et al., 2008).
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Study 2 Method
Study 2’s goal was to examine relations between different variables and PA in a large
national database and compare these to Study 1 findings. Study 2 also examined internal and
external predictors of PA while controlling for ST to isolate PA, the outcome measure.
Participants for Study 2
Participants were selected from the first wave of longitudinal data in the National
Longitudinal Study of Adolescent Health (Add Health), as it is the only wave where participants
are adolescents. The purpose of the Add Health study is to examine the predictors of healthrelated behaviors over time by collecting information from youth’s social environment, medical
history, and current health-related behaviors. The Add Health dataset was selected for this study
for several reasons. It includes one of the largest and most representative sample of youth aged
11 to 21 years (i.e., grades 7 to 12) in the United States, with a core sample and several
subsamples of youth of diverse ethnic groups and socioeconomic statuses. It includes extensive
data on adolescents’ health behaviors and medical status, symptoms of depression and other
mental health concerns, reports of self-esteem, and risky behaviors. In addition, the use of Add
Health data for this study can bolster and corroborate previous research that examined youth
health behaviors and mental health with smaller samples.
The total Add Health database comprises a sample of over 20,000 adolescents from 80
high schools and 52 middle schools in the United States in 1994 to 1995 for Wave I. All schools
were randomly selected; however, the schools have been found to be nationally representative of
U.S. schools based on region, proximity to an urban city center, school type, school size, and
percentage of Caucasian students. The most recent wave that was conducted was Wave IV, in
2008. Wave II was conducted in 1996 and Wave III was conducted from 2001-2002. Wave V
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will be conducted from 2016-2018. Typically data from each wave are released for public use
within a few years after the completion of the wave.
While the true range of participant ages included in the database is 11 to 21 years, for this
study, the handful of 11-year-old participants and participants aged 19 to 21 years old were
removed to reflect the typical age of the target population (i.e., adolescence) and those in grades
7 to 12 (Rawana, 2013). The total sample size for this study was 5, 672. The sample for Study 2
was variable in race/ethnicity, gender, and age. Participants’ ages ranged from 12 to 18 years (M
= 15.92 years, SD = 1.64). Eighty-eight percent of participants self-identified as NonHispanic/Latino, 66% identified as Caucasian, 24% identified as African American, 1%
identified as Native American, 4% identified as Asian, and 5% identified as other. Fifty-one
percent were female. Since this study intends to focus on PA as an outcome variable,
participants from Wave I of the Adolescent Health (Add Health) database were assigned to PA
groups based on number of times per week they reportedly engaged in any form of PA. Groups
were separated into low (i.e., PA frequency of 0-2), medium (i.e., PA frequency of 3-4), and high
(i.e., PA frequency of 5 or more) PA across the three items. The high group was also partially
conceptualized as “meeting PA recommendations for youth” (CDC, 2013). The group
distinctions were based on previous research of those using the Add Health database (Ford,
Nonnemaker, & Wirth, 2008). Coding has important implications for the results of the proposed
analyses: the default value for categorizing a reference group in the Statistical Package for the
Social Sciences (SPSS) is 1. Therefore, the low group served as the reference group and was
coded as 1, the medium group was coded as 2, and the high group was coded as 3 (Tabachnick &
Fidell, 2001). When the sum of the three PA items were recoded into three groups (i.e.,
frequency of 0-2 = low, frequency of 3-4 = medium, frequency of 5 or more = high), 1,857
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participants (i.e., 33%) were in the low group, 1,901 participants were in the medium group (i.e.,
33%), 1,914 participants were in the high group (i.e., 34%).
Since data from the participants in Study 2 were collected 20 years prior to the
participants in Study 1, it is important to conceptualize any changes in predictors across the
identified time period. Regarding level of PA, the CDC has reported trends in PA behaviors
(i.e., percentage of youth meeting PA recommendations, engaging in strength training, attending
physical education classes) in youth from 1993 to 2009, and has found that level of PA has been
relatively stable. The largest reported change in PA behaviors across this period was that 70% of
youth attended physical education classes in 1995, and 84% attended physical education classes
in 2005 (CDC, 2013). Similarly, rates of youth obesity reported by the CDC (i.e., available only
from 1999 to 2015), are relatively stable; in 1999 the rate of obesity in adolescence was 10%,
whereas in 2015 it was 12% (CDC, 2015). Rates of risky behaviors have seen more changes;
according to the Youth Risk Behavior Survey, 38% of adolescents had recently been in a
physical fight in 1995, whereas only 23% reported recent fighting in 2015. Additionally, 30% of
adolescents reported recent binge drinking in 1995, whereas only 17% of youth reported binge
drinking in 2015 (YRBS, 2015). While difficult to fully pinpoint to a specific percentage, the
reported lifetime prevalence rates of clinical anxiety and depression in adolescence has remained
relatively stable in the past 20 years (Copeland, Angold, Shanahan & Costello, 2014; Hankin,
Abramson, Moffitt, Silva, McGee, & Angell, 1998; Jane Costello, Erkanli, & Angold, 2006;
Lewinsohn, Gotlib, Lewinsohn, Seeley, & Allen, 1998). On a more symptom level,
approximately 28% of youth reported feeling “sad or hopeless” on the Youth Risk Behavior
Survey in 1999 and 29% of youth endorsed this item in 2015 (YRBS, 2015). The largest change
in a predictor over the last 20 years exists regarding ST. With recent technological advances
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making TV, the internet, smart phones, computers, and game consuls more readily accessible,
cheap, and portable, ST in youth has steadily increased over the past 20 years. According to the
most recent data provided by the CDC, the average adolescent spends 7.5 hours per day in front
of a screen using just entertainment data alone (CDC, 2017).
Measures for Study 2
A few studies have fully examined the psychometric properties of the Add health
questionnaires and have cited acceptable reliability and validity, as well as evidence that several
measures thoroughly represent underlying latent variables (i.e., “Feelings Scale”/Center for
Epidemiologic Studies Depression Scale, Rosenberg Self-Esteem Scale)(Furlong, O'brennan, &
You, 2011; Sieving et al., 2001). However, some recommend more psychometric research on
the Add Health questionnaires, in order to ensure appropriate extension to the wide range of
grades, genders, and racial/ethnic groups included in this large national sample of youth
(Furlong, O'brennan, & You, 2011).
Outcome Measure: Physical Activity. Youth reported the frequency of their daily
physical activities over the past week using three items from a questionnaire using a 4-point
Likert scale (0 = not at all, 1 = 1 or 2 times, 2 = 3 or 4 times, 3 = 5 or more times). The first item
inquired about frequency of rollerblading, biking, skate-boarding and roller-skating, and the
second item inquired about frequency of active sports (e.g., baseball, softball, basketball, soccer,
swimming, football), and the third item inquired about frequency of exercise (e.g., jogging,
walking, karate, jumping rope, gymnastics or dancing). Level of PA was separated into a low
group (i.e., PA frequency of 0-2), medium group (i.e., PA frequency of 3-4), and high group (i.e.,
PA frequency of 5 or more) based on responses across the three items (Ford, Nonnemaker, &
Wirth, 2008). Coefficient (Cronbach’s) alpha for this study was .50. However, since the scale
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only includes three items, it may be that this is an underestimation of internal reliability, or the
relationship between these three items (Hinkin, 1995). The inter-item correlations for the study
sample ranged from .14 to .28, with an average inter-item correlation of .20. Adequate inter-item
correlations for measures range from .15 to .5, depending on the narrowness of the construct to
be measured (Clark & Watson, 1995). Since PA is a fairly wide construct, and varies from
completing simple household chores to running marathons, adequate inter-item correlations are
likely small and meet Clark and Watson’s above-mentioned criteria (Clark & Watson, 1995).
Planned Covariates for Study 2
Participants with Physical Limitations. Participants with physical disabilities were
included and assessed for in the Add Health database. The individual’s level of physical
disability in the database was assessed using the following item: “Do you have difficulty using
your hands, arms, legs, or feet because of a permanent physical condition?” Participants
responded with either “yes” or “no,” (0 = No, 1 = Yes). This variable was controlled for in this
study, as their self-reported physical limitations may interfere with their ability to participate in
some of the activities measured by the outcome variable of youth PA (Babiss & Gangwisch,
2009).
Screen Time. Total hours of weekly screen time was measured with a previously
described scale (Ford, Nonnemaker, & Wirth, 2008). This scale includes three items: number of
hours per week of spent watching TV, number of hours per week spent watching videos, and
number of hours per week spent playing video or computer games. Responses from the three
continuous items was summed to form a total screen time score. Screen time was controlled for
in this study based on the existing literature that suggests the difficulties in discriminating
between the effects of PA and ST when one of these variables is not controlled for. For example,
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youth with the same level of PA but different levels of ST, have differing associations with
anxiety, depression, and obesity. Some studies have begun to control for ST when examining
PA (e.g., Gunnell et al., 2016), the evidence above suggests that these methodological efforts to
isolate PA should continue. In this study’s sample, Cronbach’s alpha for this measure was .72.
Measures for Variables in Study 2
Depressive and Anxious Symptoms. The level of self-reported depressive symptoms and
anxiety symptoms was assessed using the Center for Epidemiologic Studies Depression Scale
(CES-D). The CES-D is a self-report questionnaire designed to measure depressive and anxiety
symptoms (Radloff, 1977; Wiessman, Sholomskas, Pottenger, Prusoff & Lock, 1977). The
nineteen items of the CES-D were administered to all youth completing the In-Home
Questionnaire in Wave I. The items on the depressive symptoms “scale” utilized a 4-point Likert
scale (0 = not at all, 1 = sometimes, 2 = a lot of the time 3 = most or all of the time).
Several studies have utilized confirmatory factor analyses on the items of the CES-D,
used in the Add Health study, and have constructed two separate scales for anxiety and
depression (Jacobson & Newman, 2014). Both the one-factor model and the multiple-factor
model (i.e., with the separate anxiety and scales) have been found to have good fit. The CES-D
overall has been found to have good validity (r = .73–.89), adequate test-retest reliability (r =
.57), good internal consistency (α = .979)(Radloff, 1977; Wiessman et al., 1977) in several
studies. The sum of the thirteen items from the CES-D depression scale was utilized as the
measure for youth depressive symptoms in this study (Munafò, Hitsman, Rende, Metcalfe, &
Niaura, 2008). For this study, Cronbach’s alpha was .87.
The anxiety scale utilized for Add Health includes six items that assess frequency
of physiological and other symptoms of anxiety (e.g., fearfulness, trouble relaxing, cold sweats,
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stomachaches). The sum of the items from the CES-D anxiety scale was utilized as the measure
for youth anxiety symptoms in this study (Jacobson & Newman, 2014). The content items on this
scale are similar to other measures of anxiety in youth that include questions about physiological
and other symptoms of anxiety (e.g., Multidimensional Anxiety Scale for Children; March,
1997). In previous studies, the internal consistency has been found to be adequate (Jacobson &
Newman, 2014). In this study’s sample, Cronbach’s alpha was .68. The items on the anxious
symptoms “scale” utilized a 5-point Likert scale (0 = never, 1 = just a few times, 2 = about once
per week, 3 = almost every day, 4 = every day).
Self-Esteem. Participants’ level of self-esteem was assessed by taking the sum of their
responses to six items based on a previously described scale in research using the Add Heath
data (Rawana, 2013; Simpkins, Schaefer, Price, & Vest, 2013). The items included, (1) “You
felt loved and wanted,” (2) “You have a lot to be proud of,” (3) “You feel like you are doing
things right,” (4) “You felt socially accepted,” (5) “You like yourself the way you are,” and, (6)
“You have a lot of good qualities.” The items were coded on a 5-point Likert scale ranging from
1 (strongly agree) to 5 (strongly disagree). These items were reverse coded to increase
interpretability (i.e., higher sums equivalent to higher self-esteem). In this study’s sample,
Cronbach’s alpha was .84.
Frequency of Pain. Participants’ self-reported frequency of pain was assessed by
calculating the sum of three items: (1) “How frequently do you experience aches, pains, and
soreness in your muscles?” (2) frequency of headaches, and (3) frequency of stomachaches.
Responses were coded on a 5-point Likert scale (0 = never, 1 = just a few times, 2 = about once a
week, 3 = almost every day, 4 = every day; Rangul et al., 2011). The participants that endorsed
pain were not controlled for in this study, as physical limitations that may interfere with PA has
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already been controlled for. These participants may experience pain as part of another condition
(e.g., depression, anxiety, stress), which medically does not interfere with or significantly limit
PA engagement. Additionally, for those who experience these reported muscle pains, PA is
actually recommended by physicians to reduce such pain (Sherry, Wallace, Kelley, Kidder, &
Sapp, 1999). In this study’s sample, Cronbach’s alpha was .55. However, since the scale only
includes three items, it may be that this is an underestimation of internal reliability, or the
relationship between these three items (Hinkin, 1995). The average inter-item correlation was
.24. Adequate inter-item correlations for measures range from .15 to .5, depending on the
narrowness of the construct to be measured (Clark & Watson, 1995).
Body Mass Index. BMI was calculated using self-reported height (inches) and weight
(pounds) reported during the In-Home Questionnaire. BMI was then calculated using the
following formula: weight in pounds X 703 / height in inches2 (Ford, Nonnemaker, & Wirth,
2008). While height and weight is not ideally measured via self-report, no objective data of
height and weight were available for this study’s sample. However, a study examining
discrepancies between self-reported weight and height and objectively measured weight and
height found that height was only over-reported by a mean of 1.1 centimeter (about 0.43 inches),
and weight was only under-reported by a mean of 1.02 kg (about 2.2 pounds; Jayawardene,
Lohrmann, & YoussefAgha, 2014).
Time with Friends. Time with friends was assessed using the following item: “During the
past week, how many times did you just hang out with friends?” The item was scored using a 4point Likert scale (0 = not at all, 1 = 1 or 2 times, 2 = 3 or 4 times, 3 = 5 or more times). The
decision to include this measure was based on the previous research that suggests that time with
friends is a significant predictor of youth PA, and it was hypothesized that youth that spend more
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time with friends are more likely to engage in the presented activities, in particular theoretically
when they are with friends.
. Mother-Child Relationship. Aspects of the mother-child relationship was assessed
through the sum of the following items: “You mother is warm and loving towards you,” “Your
mother encourages you to be independent,” “When you do something wrong that is important,
your mother talks to you,” “You are satisfied with how you and your mother communicate with
each other,” and “You are satisfied with your relationship with your mother.” The five items
were coded on a 5-point Likert scale ranging from 1 (strongly agree) to 5 (strongly disagree).
All items were reverse coded to increase interpretability (i.e., higher scores representing a
higher-quality mother-child relationship; Shelton & Van Den Bree, 2010). For this study, only
mother-child relationship was examined due to the more significant findings in the literature on
the importance of the mother-child relationship, especially regarding the encouragement of youth
PA. In addition, a significant portion of the youth did not complete the sections regarding their
relationship with their father (i.e., over 1500 participants were coded as missing and either
endorsed not having a father or skipped the items). In this study, Cronbach’s alpha for this
measure was .95.
Risky Behaviors. Participants’ level of engagement in risky behaviors was assessed by
taking the sum of their responses to three items: (1) “How often do you get into a serious
physical fight?”, (2) “In the past 12 months, on how many days have you consumed 5 or more
alcoholic drinks in a row?”, and (3) “How often did you take something from a store without
paying for it?” The first and third items were rated on a 4-point Likert scale (0 = never, 1 = 1 or
2 times, 2 = 3 or 4 times, 3 = 5 or more times). The second item was scores on a 7-point Likert
scale (1 = every day or almost every day, 2 = 3 to 5 days a week, 3 = 2 or 3 days a month, 5 =

46

once a month or less, 6 = 1 or 2 days in the past 12 months, 7 = never). This item was reverse
coded to reflect the order of the other items (i.e., higher score reflects a higher level of risky
behavior). These items were chosen based on previous studies that have examined risky
behaviors in the Add Health database. Previous research examining risky behaviors in the Add
Health have included different facets of risky behaviors such as risky sexual behavior (e.g.,
having intercourse without protection), status offending (e.g., physical fighting), delinquency
(e.g., stealing, truancy), and substance use (Childs & Ray, 2017). However, since only
participants over the age of 14 years completed items about sexual activity, the sexual activity
item was not included to reflect behaviors across all ages of youth in the database.

Coefficient

(Cronbach’s) alpha for this study was .35. However, since the scale only includes three items, it
may be that this is an underestimation of internal reliability, or the relationship between these
three items (Hinkin, 1995). The inter-item correlations for the study sample ranged from .12 to
.49, with an average inter-item correlation of .27. Adequate inter-item correlations for measures
range from .15 to .5, depending on the narrowness of the construct to be measured (Clark &
Watson, 1995).
Power Analysis for Study 2
A power analysis was conducted using the G*Power statistical software to determine
sample size for Study 2. Study 2 plans to utilize two ordinal hierarchical logistic regressions, a
“reduced” model with five predictors (i.e., depressive symptoms, anxiety symptoms, self-esteem,
pain, BMI) and a second, “full” model with all eight predictors (i.e., depressive symptoms,
anxiety symptoms, self-esteem, BMI, pain, risky behaviors, mother-child relationship, and time
with friends). For a logistic regression using the more stringent criterion for calculating power in
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G*Power, the sample size should exceed 208 participants. The current sample of 5, 672
participants exceeds the required sample size (Hsieh, 1989).
Procedures of Study 2
For the Wave I In-home questionnaire of the Add Health study, an interviewer traveled to
the home or private location identified by the individual. All participants were consented (i.e., if
above the age of 18 years), or a parent consented and the adolescent assented (i.e., if under the
age of 18 years) prior to completing any interviews or questionnaires. All interviews were
conducted in a private area and took about 90 minutes to complete. Questionnaire data were
entered directly into a computer system, sometimes augmented by a pre-recorded audiotape that
was played into headphones for sensitive questions (i.e., about sexual activity). All data
included in this study were included in the Wave I In-Home Interview Questionnaires completed
by the adolescent. The instructions that were read to participants prior to completing interviews
and questionnaires can be found in Appendix C (http://www.cpc.unc.edu/addhealth). The
University of North Carolina Institutional Review Board (IRB) approved all Add Health study
procedures.
Preliminary Analyses for Study 2
For missing data, 40 or fewer cases per variable were coded as missing (i.e., either
skipped or refused to respond) and missingness was randomly dispersed across all other
variables included in the proposed analyses. As power for this study is not of great concern,
listwise deletion was utilized to remove cases with missing data in any variable included in the
model. Regression, expectation maximization, and multiple imputation were not considered for
because a small proportion of total cases had missing data. This study also examined outliers
after examining frequencies, minimums, and maximums of each variable. Additionally, the
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model fit statistic was also examined to determine if any significant outliers exist; if there is
adequate model fit, there is little concern for outliers (Tabachnick & Fidell, 2001).
In addition, preliminary analyses were conducted to determine if any demographic
variables could potentially affect the outcome of the analyses and need to subsequently be taken
into consideration in the proposed analyses for Study 2. A one-way ANOVA was conducted to
examine any effects of age on PA group (i.e., low, medium, high). The homogeneity of variance
assumption was met according to the Levene’s statistic. Results indicated that mean age was
significantly different between the three groups, F(2, 5669) = 152.048, p < .001. The low group
consisted of significantly older adolescents (i.e., aged 16 years and older). Chi-Square tests were
conducted to determine if there are significant differences in race/ethnicity of the individual
across the three PA groups. All expected cell frequencies were greater than five. No significant
associations existed between race/ethnicity and the three PA groups, χ2(12) = 19.258, p > .08.
Chi-Square tests were also conducted to determine if there are significant differences in gender
of the individual across the three PA groups. All expected cell frequencies were greater than
five. Significant associations existed between gender and the three PA groups, χ2(2) = 196.765,
p < .001. The low group had the largest number of females of the three PA groups, while the
high group had the largest number of males of the three PA groups. In sum, significant
differences between gender and age and PA group were found in the preliminary analyses,
therefore these variables were controlled for in the two logistic regressions in Study 2.
The following assumptions were tested to determine if use of the models for the proposed
analysis was appropriate and valid. The assumption of multicollinearity assesses relationships
among multiple predictors; when this assumption is violated, estimations of the unique
contribution of predictors cannot be determined because the predictors are highly related.
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Spearman’s Rho correlations between predictors were estimated to assess multicollinearity, as
both and continuous variables were utilized in Study 2. The assumption of multicollinearity can
also be further assessed by examining the size of the standard errors in the output; if the standard
errors are not “excessively large,” then the assumption of multicollinearity has been met
(Tabachnick & Fidell, 2001). Lastly, tolerance is an additional indicator of multicollinearity that
can be examined if the above-mentioned examinations indicate problems. The results are
depicted in Table 9. Multicollinearity does not appear to be an issue, as no relationship between
variables exceeds a magnitude of .70 (see Table 9). The second assumption examined was
proportional odds. This assumption tests if each independent predictor variable has the same
effect at the cumulative split of the ordinal outcome (i.e., dependent variable). This can be tested
through the test of parallel lines in the Statistical Package for the Social Sciences (SPSS). If the
test of parallel lines results in a value that is p > .05, or fails to reject the null hypothesis, the
assumption of proportional odds has been successfully met. For the reduced model, the
proportional odds assumption was met (χ2(9) = 16.794, p = .052). The proportional odds
assumption was also met for the full model (χ2(14) = 16.398, p = .290).
Statistical Analyses for Study 2
First, the Spearman Rho correlations between variables were run to not only assess for
multicollinearity but also the strength and direction (i.e., positive or negative) of the relationship
between the variables that were entered in the model. Then, two separate ordinal logistic
regression models, one “reduced” model with the five internal predictors (i.e., depressive
symptoms, anxiety symptoms, self-esteem, BMI, pain), and another, “full” model with all eight
predictors were conducted. Two separate ordinal logistic regression models were conducted
(i.e., a “reduced” model with only internal factors and a “full” model with the addition of the
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external factors) were conducted to assess the improvement in model fit with the inclusion of the
external predictors. Examining if there is a significant change in model fit across the two models
helps to determine if just internal or the addition of external predictors of PA is better at
predicting variance in PA. A significant improvement in model fit was assessed by examining
change in model fit and associated change in degrees of freedom on a Chi-square distribution
(Hutcheson & Sofroniou, 1999).
Ordinal logistic regression was chosen for a variety of reasons. Ordinal logistic
regression utilizes independent variables or predictors to determine the likelihood of group
membership of an ordinal dependent or outcome variable. Ordinal logistic regressions can also
examine mediators and moderators between predictors, similar to other types of regressions.
Ordinal logistic regression can involve a mixture of categorical, ordinal, and continuous
predictor variables. This analysis focused on the proportional odds or cumulative logit model of
ordinal logistic regression, as it is the most widely used model for SPSS that carries the
assumption of ordered categories (Ananth & Kleinbaum, 1997; Tabachnick & Fidell, 2001). In
addition, Ananth and Kleinbaum (1997) suggest using the cumulative logit model when
hypotheses include comparing one group to several other groups simultaneously.
In this study, the GENLIN procedure for running a proportional odds or cumulative logit
model of ordinal logistic regression is SPSS was employed. This procedure was used because it
is the most efficient procedure to execute in SPSS and a common procedure for executing
ordinal logistic regressions. This procedure produced a case processing summary (i.e., including
the sample sizes of each variable and group), model fit information (i.e., including information
about the significant of the overall model), a goodness of fit table (i.e., including the significance
of the fit of the model and indicator of unexplained variance after model has been fitted), the
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Pseudo R-Square (i.e., the amount of variance that the total model accounts for), and parameter
estimates (i.e., including the significance level of each individual predictor, parameters for each
predictor, odds ratios, and comparison of parameters to a reference group for ordinal or
categorical predictors).
The adolescents’ self-reported PA, separated into three groups (i.e., total frequency of PA
was 0-2, frequency of PA 3-4, frequency of PA 5 or more) was entered as the ordinal outcome
variable. Screen time and physical limitations, and demographic variables, gender and age,
which both had significant associations with PA group in the preliminary analyses for Study 2,
were controlled for and entered first into each of the two the models (i.e., “reduced” model and
“full” model). The sum of the items from the self-reported CES-D depression subscale from the
Wave I In-Home Interview was used to measure level of depressive symptoms (Jacobson &
Newman, 2014; Munafò, Hitsman, Rende, Metcalfe, & Niaura, 2008). The sum of the items
from the depressive symptoms scale on the CEDS-D was entered after the covariates into the
“reduced” model. The sum of the items from the self-reported CES-D anxiety subscale was used
to measure anxiety symptoms (Jacobson & Newman, 2014), and was entered after the covariates
into the “reduced” model. The sum of items from an existing self-esteem subscale was used to
measure level of self-esteem (Rawana, 2013), and was entered after covariates into the “reduced”
model. The sum of the three pain items (i.e., frequency of aches, pains, and soreness in your
muscles, frequency of headaches, and frequency of stomachaches; Rangul et al., 2011) was used
to assess frequency of pain, and was entered after the covariates into the “reduced” model.
Youth BMI was determined by calculating the adolescent’s BMI from their self-reported height
and weight from Wave I In-Home Interview. The individual’s BMI was entered as in internal
predictor after the covariates into the “reduced” model. In sum, these internal predictors were all
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entered in the order listed above, after the covariates into the “reduced” model (i.e., that did not
include any external predictors). The “reduced” ordinal logistic regression model (i.e., with only
internal factors) was conducted assess the model fit and with the inclusion of only internal
predictors to later to compare to model fit with the inclusion of external predictors. Table 6
summarizes the order of the variables entered into the “reduced” model.
Table 6. Order of Variables Entered into “Reduced” Model
Variables Entered into
“Reduced” Model
Difficulty using limbs
Gender
Age
Screen time
Depressive symptoms
Anxiety symptoms
Self-Esteem
BMI
Pain symptoms
Time with friends was assessed with the “time with friends” item and was entered after
the internal predictors and covariates into the “full” model. The sum of items from several risky
behaviors items was then entered into the “full” model. The sum of the items forming the
mother-child relationship measure was also then entered into the “full” model. See Table 7 for
details on the order of entrance in the model. The “full” logistic regression model included all
predictors (i.e., internal and external) and was then compared to the “reduced” model (i.e., only
internal predictors). Again, this type of method of comparing a “reduced” model to a “full”
model was conducted to determine if internal variables were more predictive of youth PA and if
the inclusion of external predictors into the model, after the internal predictors have been
accounted for, will improve model fit.
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Results Study 2
In the Study 2 correlations matrix, all five internal variables (i.e., depressive symptoms,
anxiety symptoms, self-esteem, pain, BMI) were significantly related to PA (p < .05), whereas
two of the three external variables were significantly related to PA (i.e., time with friends,
mother-child relationship).
Table 7. Order of Variables Entered into “Full” Model
Variables Entered into “Full” Model
Difficulty using limbs
Gender
Age
Screen time
Depressive symptoms
Anxiety symptoms
Self-Esteem
BMI
Pain symptoms
Time with friends
Mother-child relationship
Risky behaviors

Table 8. Study 2 Study 2 Means and Standard Deviations Variables
Variable
Sum of PA items
Screen Time (ST) (Hours per week)
CES-D Depression scale
CES-D Anxiety scale
Sum of Self-Esteem items
BMI
Sum of Pain items
Sum of Risky Behavior items
Sum of Mother-Child Relations items

Mean(SD)
3.66(2.13)
23.31(22.15)
14.48(8.83)
2.16(2.03)
9.45(3.00)
22.43(4.38)
3.49(1.51)
2.14(1.66)
22.19(2.90)

Risky behavior was not significantly related to PA (p > .05). Depressive symptoms (rs =
-.157, p < .01), anxiety symptoms (rs = -.029, p < .05), and BMI (rs = -.063, p < .01) were all
significantly negatively related to PA. Self-esteem (rs = .171, p < .01), pain (rs = .029, p < .05),
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time with friends (rs = .159, p < .01), and the mother-child relationship (rs = .078, p < .01) were
all significantly positively related to PA.
Contrary to hypotheses, the relationship between pain and PA displayed a positive
relationship with PA. Self-esteem had the largest correlation with PA (rs = .171) and time with
friends had the second largest correlation with PA (rs = .159). Anxiety and depressive symptoms
were positively and significantly related to each other, which has been consistently demonstrated
in the literature (Wolk, Carper, Kendall, Olino, Marcus, & Beidas, 2016). Similarly, anxiety and
depressive symptoms both had significant negative associations with self-esteem, consistent with
existing literature (Quiles, Prouteau, & Verdoux, 2015). ST was most highly correlated with
risky behaviors (rs = .076, p < .01) and BMI (rs = .059, p < .01); higher BMI and risky behaviors
were associated with higher levels of ST. ST was significantly related to PA (p < .05).
Discussion of Study 2 Correlations Matrix
In Study 2, a Spearman’s rank correlations matrix was also produced to determine the
magnitude and direction of the variable’s association with each other and adolescent PA using a
large non-clinical sample. This was then used to compare associations between internal and
external variables and PA in this large non-clinical sample to the smaller clinical sample utilized
in Study 1. In the Study 2 correlations matrix, all five internal variables (i.e., depressive
symptoms, anxiety, self-esteem, pain, BMI) were significantly related to PA, whereas two of the
three external variables were significantly related to PA (i.e., time with friends, mother-child
relationship). Risky behavior was not significantly related to PA. Depressive symptoms,
anxiety symptoms, and BMI were all significantly negatively related to PA and self-esteem, time
with friends, and mother-child relationship were all significantly positively related to PA (p <
.05).
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Table 9. Study 2 Spearman’s Rank Correlations Matrix

PA
PA
1
Anxiety
-.029*
Depress -.157**
Self.171**
Esteem
Pain
.029*
BMI
-.063**
Time w/ .159**
Friends
Mother.078**
Child
Risky
.020
Behavior
ST
.027*
*p < .05, **p < .01

Anxiety Depress

SelfEsteem

Pain

BMI

Mother
-Child

Risky
Behavior

ST

-.063**
-.024
.067**
-.068**

Time
w/
Friends
.159**
.024
-.007
.065**

-.029*
1
.390**
-.194**

-.157**
.390**
1
-.364**

.171**
-.194**
-.364**
1

.029*
.406**
.211**
-.094**

.078**
-.078**
-.252**
.469**

.020
.130**
.203**
-.080**

.027*
.022
.002
-.017

.406**
-.024
.024

.211**
.067**
-.007

-.094**
-.068**
.065**

1
.012
.066**

.012
1
-.034**

.066**
-.034**
1

-.049**
-.039**
-.008

.107**
.045**
.130**

-.016
.059**
.030*

-.078**

-.252**

.469**

-.049**

-.039*

-.008

1

-.111**

-.005

.130**

.203**

-.080**

.107**

.045**

.130**

-.111**

1

.076**

.022

.002

-.017

-.016

.059**

.030*

-.005

.076**

1
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Table 10. Study 2 Physical Activity Item Frequency Distribution
Item
1. Roller-blading/skateboarding

2. Active sports

3. Exercise

Response
0 = not at all
1 = 1 or 2 times
2 = 3 or 4 times
3 = 5 or more times
0 = not at all
1 = 1 or 2 times
2 = 3 or 4 times
3 = 5 or more times
0 = not at all
1 = 1 or 2 times
2 = 3 or 4 times
3 = 5 or more times

Frequency; N = 5672
3559
1181
486
446
1600
1543
1104
1425
904
1803
1438
1527

This is consistent with hypotheses and the existing literature (Biddle & Asare, 2011;
Davison et al., 2013; Gunnell et al., 2016; Karlson, & Palermo, 2014; Kim, 2013; Kirby et al.,
2011; Lampard, Jurkowiski, Lawson, & Davison, 2013; Rangul et al., 2011; Rhodes et al., 2015;
Yao & Rhodes, 2015; Zhang et al., 2012). Contrary to hypotheses, the relationship between
pain and PA displayed a positive relationship with PA (rs = .029, p < .05).
Table 11. Study 2 Frequencies of Time with Friends and Physical Limitations Individual Items
Item
Time with Friends

Physical Limitations-difficulty using
limbs
Physical Limitations-using cane,
scooter, or wheelchair

Response
0 = not at all
1 = 1 or 2 times
2 = 3 or 4 times
3 = 5 or more times

Frequency; N = 5,672
522
1,319
1,576
2,255

0 = No
1 = Yes

5,569
103

0 = No
1 = Yes

5,652
20

57

In the Study 2 correlations matrix, the association between ST and PA was examined as
well. ST was most highly correlated with risky behaviors and BMI (p < .01); higher BMI and
risky behaviors were associated with higher levels of ST. ST and PA were significantly related.
It was unexpected that ST did not have larger and more significant associations with depressive
symptoms and anxiety symptoms, which has been found in previous studies (Gunnell et al.,
2016). It is possible that increases in ST to current levels, rather than from 20 years ago when
the data from this study was initially collected, would further increase the magnitude of
association with depressive and anxiety symptoms and potentially convolute the relationship
between ST, PA, and other related constructs (e.g., BMI). In Study 2, the mean reported hours
per week of ST was 23.31 (about 3.33 hours per day), whereas currently youth report
approximately 7 hours of ST per day (CDC, 2017). While ST was significantly correlated with
PA but did not significantly predict PA, it is important for future studies to continue to control
for this factor as previous studies have demonstrated that ST is related to BMI and depressive
symptoms, which have their own independent relations with PA. Previous studies have cited the
difficulties discriminating between the effects of PA and ST on health behaviors (Bai et al, 2016;
Gunnell et al., 2016).
Results of Reduced Logistic Regression Model
The results of the reduced ordinal logistic regression model (i.e., containing only
covariates and internal predictors depressive symptoms, anxiety symptoms, self-esteem, pain,
and BMI) are presented in Table 12 and Table 13. Overall, the null hypothesis was rejected as
the reduced model significantly predicted PA over the intercept-only model (χ2(9) = 459.175, p <
.001), suggesting that the model was a good fit to the observed data. The Pearson goodness-offit test indicated that the reduced model for Study 2 (i.e., including only covariates and internal
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predictors of PA) did not significantly differ from the fitted model (χ2(7373) = 7390.627, p =
.440). The Nagelkerke Pseudo R-Square indicated that approximately 13% of the variance in PA
was explained by this model.
Table 12. Parameters of the Reduced Ordinal Logistic Regression Model
Parameters
Physical activity
Intercept 1: outcome = 1
Intercept 2: outcome = 2
Difficulty using limbs = 0 (No)
Gender = 1 (Male)
Age
Screen time
Depressive symptoms
Anxiety symptoms
Self-Esteem
BMI
Pain symptoms

B

Std. Error

Wald
Chi-Square

P-value

-2.794
-1.296
.008
.755
-.257
-.002
-.015
-.011
.090
-.023
.174

.606
.604
.309
.072
.022
.002
.005
.022
.015
.008
.027

21.240
4.599
.001
110.765
139.887
1.055
9.747
.225
34.038
7.618
43.212

<.001
.032
.978
<.001
<.001
.304
.002
.635
<.001
.006
<.001

Table 13. Odds Ratios of Reduced Ordinal Logistic Regression Model
Parameters

Exp(B)

Lower 95%
OR

Upper 95%
OR

Physical activity
Intercept 1: outcome = 1
Intercept 2: outcome = 2
Difficulty using limbs = 0 (No)
Gender = 1 (Male)
Age
Screen time
Depressive symptoms
Anxiety symptoms
Self-Esteem
BMI
Pain symptoms
*p < .05, **p < .01

.061**
.274*
1.008
2.128**
.774**
.998
.985**
.990
1.094**
.978**
1.190**

.019
.084
.550
1.849
.742
.995
.975
.948
1.062
.962
1.130

.201
.895
1.849
2.450
.807
1.001
.994
1.033
1.128
.993
1.254

Four of the five internal predictors were significant predictors of youth PA (i.e.,
depressive symptoms, self-esteem, BMI, and pain). Individuals with higher depressive
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symptoms had a lower likelihood (i.e., odds ratio of less than 1) of being in the high PA group
(Wald χ2(1) = 9.747 p < .01; OR = .985, 95% OR, .975 to .994). Individuals with higher selfesteem again had a higher likelihood (i.e., odds ratio of more than 1) of being in the high PA
group (Wald χ2(1) = 34.038, p < .01; OR = 1.094, 95% OR 1.062 to 1.128). Individuals with
higher BMIs had a lower likelihood (i.e., odds ratio of less than 1) of being in the high PA group
(Wald χ2(1) = 7.618, p < .01; OR = .978, 95% CI, .962 to .993). Interestingly, contrary to
hypotheses, individuals with more frequent pain symptoms had a higher likelihood (i.e., odds
ratio of more than 1) of being in the high PA group (Wald χ2(1) = 43.212, p < .01; OR = 1.190,
95% CI, 1.130 to 1.254) (i.e., See Table 12 for details on parameter estimates and Table 13 for
odds ratios for each variable). Anxiety symptoms was not a significant predictor of PA.
Results of Full Logistic Regression Model
An additional “full” ordinal logistic regression model containing both the internal and
external predictors was conducted to assess the improvement in model fit with the inclusion of
the external predictors. The results of the full ordinal logistic regression model (i.e., containing
covariates and all eight internal and external predictors) are presented in Table 14 and Table 15.
Overall, the null hypothesis was rejected as the full model significantly predicted PA over
the intercept-only model (χ2(14) = 475.868, p < .001), suggesting that the model was a good fit
to the observed data. The Pearson goodness-of-fit test indicated that the full model for Study 2
(i.e., including covariates and all eight internal and external predictors of PA) did not
significantly differ from the fitted model (χ2(5934) = 5946.618, p = .452). The Nagelkerke
Pseudo R-Square indicated that approximately 17% of the variance in PA was explained by the
full model. Individuals with higher depressive symptoms again had a lower likelihood (i.e., odds
ratio of less than 1) of being in the high PA group (Wald χ2(1) = 11.180, p < .01; OR = .983, 95%

60

CI, .974 to .993). Anxiety symptoms was again not a significant predictor of PA. Individuals
with higher self-esteem had a higher likelihood (i.e., odds ratio of more than 1) of being in the
high PA group (Wald χ2(1) = 23.992, p < .01; OR = 1.085, 95% CI, 1.050 to 1.122). Individuals
with higher BMIs again had a lower likelihood of being in the high PA group (Wald χ2(1) =
5.288 p < .05; OR = .981, 95% CI, .965 to .997). Interestingly, contrary to hypotheses,
individuals with more frequent pain symptoms had a higher likelihood of being in the high PA
group (Wald χ2 (1) = 36.552, p < .01; OR = 1.176, 95% CI, 1.116 to 1.240). Regarding
significant external predictors of PA, time with friends was the only significant predictor of PA.
Table 14. Parameters of the Full Ordinal Logistic Regression Model
Parameters
Physical activity
Intercept 1: outcome = 1
Intercept 2: outcome = 2
Difficulty using limbs = 0 (No)
Gender = 1 (Male)
Age
Screen time
Depressive symptoms
Anxiety symptoms
Self-Esteem
BMI
Pain symptoms
Time with friends = 0 (Not at all)
Time with friends = 1 (1 or 2 times)
Time with friends = 2 (3 or 4 times)
Mother-child relationship
Risky behaviors

B

Std. Error

Wald
Chi-Square

P-value

-3.281
-1.748
.119
.709
-.273
-.002
-.017
-.012
.082
-.019
.162
-1.000
-.604
-.167
.004
.029

.660
.658
.310
.073
.022
.002
.005
.022
.017
.008
.027
.133
.093
.865
.015
.024

24.687
7.054
.146
93.544
152.850
1.588
11.180
.283
23.992
5.288
36.552
56.461
42.543
3.732
.066
1.429

<.001
.008
.702
<.001
<.001
.208
.001
.595
<.001
.021
<.001
<.001
<.001
.053
.797
.232

In comparison to individuals spending the most time with friends (i.e., 3 = 5 or more times per
week), individuals spending no time with friends weekly were less likely to be in the high PA
group (Wald χ2(1) = 56.461, p < .01; OR = .368, 95% CI .284 to .478). In comparison to
individuals spending the most time with friends, individuals spending one/two times per week
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were less likely to be in the high PA group (Wald χ2(1) = 42.543, p < .01; OR = .547, 95% CI,
.456 to .655). In comparison to individuals spending the most time with friends, individuals
spending three/four times per week with friends were less likely to be in the high PA group
(Wald χ2(1) = 3.732, p = .053; OR = .846, 95% CI, .714 to 1.002); however, this was not
statistically significant. Additional comparisons were also conducted comparing individuals’
likelihood of being in the high PA group across the amount of time spent with friends weekly.
Table 15. Odds Ratios of Full Ordinal Logistic Regression Model
Parameters
Physical activity
Intercept 1: outcome = 1
Intercept 2: outcome = 2
Difficulty using limbs = 0 (No)
Gender = 1 (Male)
Age
Screen time
Depressive symptoms
Anxiety symptoms
Self-Esteem
BMI
Pain symptoms
Time with friends = 0 (Not at all)
Time with friends = 1 (1 or 2
times)
Time with friends = 2 (3 or 4
times)
Mother-child relationship
Risky behaviors

Exp(B)

Lower 95% Upper 95%
OR
OR

.038**
.174**
1.126
2.032**
.761**
.998
.983**
.988
1.085**
.981*
1.176**
.368**
.547**

.010
.048
.613
1.760
.729
.995
.974
.946
1.050
.965
1.116
.284
.456

.137
.633
2.068
2.345
.795
1.001
.993
1.032
1.122
.997
1.240
.478
.655

.846

.714

1.002

1.004
1.029

.975
.982

1.033
1.080

*p < .05, **p < .01
In comparison to individuals who spent one/two times per week with friends, individuals
spending three/four times per week with friends were more likely to be in the high PA group
Wald χ2(1) = 20.304, p < .01; OR = 1.548, 95% CI, 1.280 to 1.872). In comparison to
individuals who spent no time with friends weekly, individuals spending one/two times with
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friends were more likely to be in the high PA group (Wald χ2(1) = 8.104, p < .01; OR = 1.485,
95% CI, 1.131 to 1.950). In comparison to individuals who spent no time with friends weekly,
individuals spending three/four times per week with friends were more likely to be in the high
PA group (Wald χ2(1) = 37.518, p < .01; OR = 2.299, 95% OR, 1.761 to 3.033).
In order to compare the model fit of the reduced model (i.e., only internal predictors) and
the full model (i.e., internal and external predictors), change in -2 Log Likelihood (i.e., a measure
of model fit) and associated change in degrees of freedom across the two models was calculated.
These differences were then examined for significance using a Chi-square distribution
(Hutcheson & Sofroniou, 1999). The -2 Log Likelihood for the reduced model was 7615.052
and the -2 Log Likelihood for the full model was 6020.690. The change in degrees of freedom
was 5. The change in -2 Log Likelihood with a change in degrees of freedom of 5 had an
associated significance level of p < .001 on the Chi-square distribution. Therefore, the change in
model fit was significant across the full and reduced model and the full model fits significantly
better than the reduced model. It can be assumed that the inclusion of external factors improves
the fit of the logistic regression model.
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Discussion
Research on predictors of PA in youth suggests that both internal (e.g., self-efficacy,
depressive symptoms) and external factors (e.g., parent support) are important to consider.
However, few studies have directly compared the impact of internal versus external factors of
PA for youth. In addition, external predictors related to PA have been mostly conceptualized as
support behaviors (e.g., parental, peer, coach support) or ecological factors (e.g., neighborhood,
crime rates, parks; Lampard, Jurkowski, Lawson, & Davison, 2013). These two studies
investigated internal versus external predictors of youth PA but included risky behaviors as an
external predictor of PA, while controlling for related factors such as ST and physical
limitations. Lastly, this project utilized both a clinical sample and national non-clinical sample
that has been active for twenty years to compare the association of same internal and external
predictors with youth PA across samples.
Comparison of Study 1 and Study 2 Correlations Matrices
Table 16 displays the magnitude of the association between the variables included and
PA in both Study 1 and Study 2.
Table 16. Comparison of Study 1 and Study 2 Spearman’s Rank Correlations with PA
Study 1 Variable
Anxiety
Depression
Neg Self-Esteem
Pain
Overweight
Time w/ Friends
Family Cohesion
Rule Breaking

Study 1 rs
-.104
-.205
-.294
-.098
-.193
.211
.174
.108

Study 2 Variable
Anxiety
Depression
Self-Esteem
Pain
BMI
Time with Friends
Mother-Child Relationship
Risky Behaviors

Study 2 rs
-.029*
-.157**
.171**
.029*
-.063**
.159**
.078**
.020

The magnitude and direction of the association between some of the variables and PA
were also fairly similar across Study 1 and Study 2 (e.g., depressive symptoms, anxiety
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symptoms, self-esteem, time with friends, family relations, and rule-breaking/risky behaviors).
The magnitude of the association between anxiety symptoms and PA was small in both studies,
suggesting that perhaps anxiety symptoms are less important than other factors entered in the
model. The direction of the association between pain and PA was inconsistent across the two
studies; Study 1 indicated a negative correlation coefficient between pain and PA (consistent
with initial hypotheses), whereas Study 2 found a positive relationship between pain and PA
(inconsistent with initial hypotheses). One possible explanation could be both the differences in
measures utilized and the populations sampled across the two studies. This will be discussed in
more detail in a later section. Lastly, the difference in magnitude of association between weight
status/BMI and PA across the studies was fairly large (i.e., rs = -.193 in Study 1 versus rs = .063 in Study 2).
According to Table 16, the magnitude of correlations in Study 1 were mostly larger than
those in Study 2; this could be because Study 1 utilized a small clinical sample compared to a
large, non-clinical, community sample. It is possible that the non-clinical sample contained
fewer children with more severe, outlying levels of symptoms, and also contained numerous
youth, especially considering the large sample size of Study 2, with lower levels or “typical”
levels of symptoms. Thus, it may have been more difficult to find associations between these
symptoms and PA, as the range of severity of symptoms was more limited and concentrated
towards the lower end. This may explain the lower magnitude of correlations of variables with
PA in Study 2.
Again, the discrepancy in significance of associations from Study 2 and Study 1 can be
explained by the differences in sample size and power, as Study 1 was likely underpowered and
Study 2 had a tremendous amount of power due to the large sample size.
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Study 1 also included

more psychometrically sound measures of the variables, whereas Study 2 utilized significantly
shorter, unstandardized assessment methods (with the exception of the CES-D utilized to
measure depressive and anxiety symptoms). This issue of measurement may have also impacted
Study 2’s ability to find larger magnitudes of association and therefore, for this project in general
to accurately compare the magnitudes of associations across studies. If future studies wish to
compare associations with PA between small clinical samples and larger non-clinical samples,
they should attempt to use the same measures, and preferably more psychometrically sound,
standardized measures with higher internal consistencies than some found in these two studies
(i.e., Cronbach’s alpha of.65 for Negative Self-Esteem scale in Study 1, alpha of .66 for rulebreaking behavior scale in Study 1, .66 for PA in Study 1, .55 for pain items in Study 2, .35 for
risky behaviors items, .68 for anxiety symptoms scale, .50 for PA in Study 2). This may impact
the ability to compare the magnitudes of the associations more clearly across studies. It is also
important to note that the age rangers were different across Study 1 and Study 2. Study 1
included children aged 7-16 years and Study 2 included youth aged 12-18 years. This may
impact the comparison between the two studies because youth of different ages have been shown
to display differing levels of PA, depressive symptoms, ST, and risky behaviors (Kirby, Levin, &
Inchley, 2011).
Study 2 Ordinal Logistic Regression
Reduced Ordinal Logistic Regression Model. For Study 2, an ordinal logistic regression
analysis was also conducted to determine the strength of internal versus external predictors of
adolescent PA. The reduced ordinal logistic regression model (i.e., including only internal
predictors) explained approximately 13% of the variance in PA. After controlling for ST,
physical limitations, and other demographic variables, four of the five internal predictors were
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significant predictors of youth PA (i.e., depressive symptoms, self-esteem, BMI, and pain).
Higher depressive symptoms was associated with being in a lower PA group (OR = .985),
higher BMI was associated with being in a lower PA group (OR = .978), and higher self-esteem
was associated with being in a higher PA group (OR = 1.094). The inverse relationship between
depressive symptoms and level of PA is consistent with the hypotheses presented in this study,
based on the behavioral activation/social-reinforcement theories (i.e., positive activities,
especially social activities have been shown to improve mood) and biological changes theories
(i.e., biological changes occur during PA that naturally improve mood)(Mason, Schmidt,
Abraham, Walker, & Tercyak, 2009; Masterson et al., 2014; Rethorst, Landers, Nagoshi, &
Ross, 2011). Higher BMI was predictive of lower PA, as expected, as previous literature has
indicated that higher BMI is a significant barrier to PA in quantitative and qualitative studies.
Findings suggest that this relationship exists due to lack of competence and motivation, and
dissatisfaction with physical self (Ekkekakis, & Lind, 2006; Rangul et al., 2011). Study 2’s
hypothesis that there would be a significant, positive relationship between self-esteem and PA
was also confirmed, as self-esteem was one of the strongest predictors of PA. This suggests that
self-esteem is vital to promote higher levels of PA in adolescence. In previous studies, PA has
been linked to more positive beliefs about the self both concurrently and at a one-year follow-up,
and increased PA six years later (Dodge & Lambert, 2009). Self-esteem has also been found to
be a significant mediator of depression and PA, especially in adolescents (McPhie & Rawana,
2012); therefore, future studies may wish to explore self-esteem as a mediator of additional
constructs related to PA (e.g. BMI, anxiety symptoms).
Interestingly, contrary to hypotheses, individuals with more frequent pain symptoms had
a higher likelihood of being in the higher PA group (OR = 1.190) and more pain symptoms was
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positively correlated with PA in the Study 2 correlations matrix. This may be partially due to
the type of survey questions utilized to measure pain (i.e., frequency of aches, pains, and
soreness in your muscles, frequency of headaches, and frequency of stomachaches; Rangul et al.,
2011). Specifically the first item, frequency of soreness in muscles, may be positively associated
with PA because it may be a direct result of higher PA participation. Study 1, which used a
clinical sample, found a negative correlation coefficient between pain and PA was found,
consistent with hypotheses. Study 1 utilized just one item (i.e., frequency of aches and pains)
rated on a three-point Likert scale to measure pain. It is possible that Study 1 found a negative
relationship between pain and PA because a clinical sample may be more likely to report true
somatic pain symptoms (i.e., not explained by a medical condition or by soreness due to higher
levels of PA). These somatic pain symptoms are strongly associated with lower PA and higher
anxiety and depressive symptoms (Zolog, Ballabringa, Bonillo-martin, Canals-sann,
Hernandezmartinez, Romero-acosta, & Domenech-Ilaberia, 2011). Therefore, the non-clinical
sample in Study 2 may have been reporting true soreness in muscles due to higher PA, rather
than somatic pain symptoms, and this may explain the positive relationship between PA and pain
symptoms found in Study 2. Future research should attempt to use a different measure of more
chronic pain symptoms and attempt to replicate the inverse relationship between PA and pain
that exists currently in the literature.
Anxiety symptoms was not a significant predictor of PA (OR = .990). However, in the
literature, anxiety symptoms’ relationship with PA typically carries a small-to-moderate effect
size. In this study, the anxiety measure assesses for common physiological symptoms of anxiety
(e.g., stomachaches) and general fearfulness but not other components of anxiety that may
impact an individual’s level of PA. For example, higher social anxiety symptoms have been
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associated with less activity participation and PA in the literature (Dimech & Seiler, 2011) and
others have found that anxious cognitions surrounding exercise may be a significant barrier to
exercise (Thogersen-Ntoumani & Ntoumanis, 2006). Since this study was not able to include
these components of anxiety (i.e., social anxiety, anxious cognitions) that have been shown to be
related to PA, future studies examining the association between anxiety symptoms and PA in
youth should attempt to utilize a broader anxiety measure with physiological, mood, and
cognitive domains of anxiety.
Full Ordinal Logistic Regression Model. An additional full ordinal logistic regression
model containing both the internal and external predictors was conducted to assess the
improvement in model fit with the inclusion of the external predictors. The full ordinal logistic
regression model for Study 2 (i.e., including both internal and external predictors) explained
approximately 17% of the variance in PA. Time with friends was a significant predictor of PA.
As hypothesized and consistent with the existing literature, time with friends appears to have a
linear positive relationship with PA. In comparison to individuals spending the most time with
friends, individuals spending no time with friends weekly were less likely to be in the higher PA
group (Time with friends = none, OR = .368, p < .01). In comparison to individuals spending the
most time with friends, individuals spending one/two times with friends per week were less
likely to be in the high PA group (Time with friends = one/two, OR = .547, p < .01). The same
was true for individuals spending three/four times per week with friends in comparison to
individuals spending the most time with friends (Time with friends = three/four times, OR =
.846, p > .05)(Kirby, Levin, & Inchley, 2011).
Risky behaviors (OR = 1.029) and the mother-child relationship (OR = 1.004) were not
significant predictors of youth PA, inconsistent with study hypotheses. Risky behaviors has been
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inconsistently associated with PA in the literature, therefore this non-significant finding may
suggest that risky behaviors are simply not vital in predicting PA in adolescence, when other
more important predictors are included into the model. Additionally, the questions utilized to
assess for risky behaviors in this study were more limited than the full construct of risky
behaviors (e.g., truancy, risky sexual behaviors), which may have impacted the study’s ability to
find significant relationships with PA. Interestingly, the mother-child relationship was not a
significant predictor of youth PA as initially hypothesized. Similarly, specifically the motherchild relationship has been inconsistently associated with PA in the literature and some studies
suggest that maternal support for health behaviors in particular are more responsible for changes
in health behaviors (Berge, Wall, Larson, Loth, & Neumark-Sztainer, 2013). Since maternal
support behaviors more closely related to health (e.g., communication about eating healthy and
exercising, participation in health activities together, family problem solving) were not included
into the measure of mother-child relationship for this study, this may have impacted the study’s
ability to find significant relationships with PA in this study.
Internal Versus External Factors in Study 1 and Study 2
Lastly, it was hypothesized that internal predictors would be more predictive of PA than
external predictors as previous research has found significant relationships between internal
factors and PA more consistently than external factors. According to Study 1, none of the eight
variables had a statistically significant association with youth PA. The magnitudes of the
associations were fairly similar across all variables, with the exception of anxiety symptoms,
which was smaller in comparison to other variables. Thus, it is difficult to determine if internal
or external factors are more important according to the Study 1 correlations matrix. In Study 1,
the variable with the highest magnitude of association was negative self-esteem (rs = -.294, p >
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.05), and the variable with the next highest magnitude was time with friends (rs = .211, p > .05),
suggesting that both internal and external factors are possibly equally associated with PA. For
the Study 2 correlations matrix, all five internal variables (i.e., depressive symptoms, anxiety,
self-esteem, pain, BMI) were significantly related to PA and some had fairly sizable magnitudes
of association with PA (e.g., rs = .171 for self-esteem, rs = -.157 for depressive symptoms). Only
two of the three external variables were significantly related to PA (i.e., time with friends,
mother-child relationship), and external variables had somewhat smaller magnitudes of
association with PA (rs = .159 for time with friends, rs = .078 for mother-child relationship, rs =
.020 for risky behaviors). In comparing the Study 2 reduced model (i.e., internal predictors
only) and the full model (i.e., internal and external predictors), the change in model fit was
significant (p < .001). This suggests that the full model fits significantly better than the reduced
model, meaning that the inclusion of the external predictors improved model fit. However, all
but one of the internal predictors (i.e., anxiety symptoms) and conversely only one external
predictor (i.e., time with friends) was a significant predictor of PA. Internal predictors also had
slightly larger odds ratios (OR = .985 for depressive symptoms, OR = 1.094 for self-esteem, OR
= 1.190 for pain, OR = .978 for BMI) than external predictors (OR = 1.004 for mother-child
relationship, OR = 1.029 for risky behaviors). Therefore, it appears that the hypothesis that
internal predictors are more important may stand in the Study 2 logistic regression analyses,
despite the inclusion of the external predictors improving model fit, as only one external
predictor was significant in predicting PA. In sum, it appears that certain internal factors (e.g.,
self-esteem, depression) may be more important in both the correlation and logistic regression
analysis in Study 2 than certain external factors (e.g., risky behaviors). However, of note, some
external predictors may be of relative importance compared to significant internal predictors

71

(e.g., time with friends compared to pain symptoms or anxiety symptoms) and the same
hypothesis regarding importance of internal factors was inconclusive in Study 1 because of the
lack of statistical significance and similar magnitudes of correlations across all variables, except
anxiety symptoms. More research may be required to fully determine the importance of internal
versus external predictors of PA.
It is possible that internal factors are more predictive of PA in youth because these factors
have been shown to be more closely related to changes in PA behaviors in studies examining the
social cognitive theory and the theory of planned behavior (Lawman, Wilson, Van Horn,
Resnicow, & Kitzman-Ulrich, 2011; Rhodes & Nigg, 2011). Internal factors such as attitudes
toward the behavior, perceived control over the behavior, self-efficacy, and intentions to engage
in the behavior are often the most significant pathways to behavior change. However, some
studies have shown that support behavior is essentially a mediator of perceived control over PA
and attitudes toward PA, and therefore support behavior is a significant pathway to changes in
PA (Rhodes et al., 2015). Thus, it appears that these are complex, intertwined relationships but
the literature more consistently demonstrates that internal factors are important predictors of PA,
with external factors being involved in predicting PA but not as consistently significant.
Limitations and Future Directions
First, Study 1 was likely underpowered and this should be considered as a limitation. In
addition, self-reported/mother-reported PA and weight, which was subsequently converted into
BMI in Study 2, was another limitation of this study. Study 2 also used a standard height and
weight to BMI conversion formula that did not adjust for age or gender of the participant. This
may make the estimate of BMI less accurate. The use of BMI as a measure of healthy weight
also has its own limitations, as it does not consider participants’ muscle mass versus fat
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percentage, which obviously has implications for accurately measuring a healthy weight. Future
research should attempt to include objective PA and fat percentage assessment techniques such
as accelerometers and scales or body fat percentage skin tests, possibly in addition to selfreports. These measurement techniques may increase the validity and reliability of this health
data. The measures included in these studies overall had some questionable internal consistencies
(i.e., Cronbach’s alpha of.65 for Negative Self-Esteem scale in Study 1, .66 for rule-breaking
behavior scale in Study 1, .66 for PA in Study 1, .55 for pain items in Study 2, .35 for risky
behaviors items, .68 for anxiety symptoms scale, .50 for PA in Study 2), which should also be
cited as a limitation. Future studies may wish to include longer, more standardized measures.
The inclusion of more standardized measures may be able to improve measurement of these
highly related constructs and provide more clarity about their relation to PA. Study 1 and Study
2 also included slightly differing age ranges (e.g., ages 7-16 in Study 1, ages 12-18 in Study 2),
and inconsistent types of measurement (e.g., standardized measures in Study 1, less
unstandardized in Study 2), which should be cited as a limitations of this project. Future projects
should attempt to utilize more consistent methodology across studies for easier comparability.
Further, the data used in this study were cross-sectional in nature and thus do not support
causality, unlike a longitudinal or experimental design. Studies examining predictors of PA
should continue to attempt to establish for causal relationships by conducting longitudinal
studies, or randomized control trials (RCTs), as few RCTs exist regarding youth PA. By
establishing more causal relationships between PA and various factors, improvements in PA
interventions for youth can be made and implications of changes in these health behaviors can be
ascertained. An important limitation of this project is the wide variability of participants in
Study 2 across levels (e.g., school, region, district, classroom) since a national database was
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used. Future studies may wish to control for this variability by using analyses such as multilevel
modeling. Future studies should also include mediators or moderators among the relationships
between various predictor variables and PA to create a more complete model of factors that
impact PA in adolescence, an important age for creating and maintaining change in health
behaviors. Possible relationships to explore further may include family functioning as a
mediator of BMI and PA and anxiety as a moderator of pain symptoms and PA.
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Appendix C. Introductory Text Read to Add Health Participant
“The interview you are about to complete is called the Adolescent Health Study or Add Health.
It is being conducted for the Carolina Population Center at the University of North Carolina by
the National Opinion Research Center (NORC). This interview will produce important
information about adolescent health and health behaviors today. During the interview, you will
be asked about your and your parents’ backgrounds; your family; your friends; your health; your
behavior related to health; and, your plans for the future. Your answers will help us to understand
the health and experiences of adolescents in the U.S. today. All of your answers to the
questionnaire will be held in the strictest confidence. No one will ever be able to connect your
name with your answers. They will be identified solely by a unique identification number. Your
participation in this study is voluntary. You may decline to answer any question, and you may
stop at any time. There are no right or wrong answers. During one part of the interview, I will
read a series of questions and possible responses and ask you to select one or more responses to
each question. I will record your responses in my computer. For another part of the interview, I
will give you the computer and a set of headphones to wear. A number of questions and possible
responses will be read to you over the headphones. You will enter your response to each question
directly into the computer. I will show you how to operate the computer. Your answers to the
questions, like all the information you provide, will be completely confidential; I will never see
your answers to the questions you enter directly into the computer.” (from study website
http://www.cpc.unc.edu/addhealth).
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